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POSKANZER, DAVID C. (Massachusetts General Hospital, Boston), and BEADEN- 
KOPF, WILLIAM G.: Waterborne infectious hepatitis epidemic from a chlorinated 





municipal supply. 


An epidemic of 83 cases of infectious 
hepatitis with jaundice occurred in two 
neighboring New York State communities 
between November 21, 1956, and February 
1, 1957. Seventy cases occurred within 
the first 30 days of the epidemic. The 
two communities, although 2 miles apart, 
had a common water supply. As an emer- 
gency measure water was taken from a 
stream potentially subject to pollution. 
It was chlorinated but not otherwise 
treated. 


MACDONALD, GEORGE: (Ross 


Epidemiologic models in studies of vector-borne diseases. 


Vol. 76, September 1961, pp. 753-764. 


The steps in the creation of an epi- 
demiologic model are examined indi- 
vidually, from the quantitative statement 
of the factors involved to the develop- 
ment of an expression for equilibrium 
and of the sensitivity of this equilibrium 
to changes in its controlling factors, 
whether they occur naturally or are 
artificially produced as preventive meas- 
ures. The use of a model to clarify the 
epidemiology of a disease, as a guide to 
research processes, and in considering 
the strategy of control, is discussed on 
the basis of malaria. 


Institute of Tropical Hygiene, 


Public Health Reports, Vol. 76, September 1961, pp. 745-751. 


Only 2 of the first 70 patients did not 
reside on the water supply. The distri- 
bution in time of the cases is consistent 
with a common-source epidemic. Milk, 
food, contact, insects, hepatotoxins, and 
parenteral inoculations appeared very 
unlikely as common sources of infection. 
It is concluded that the epidemic of infec- 
tious hepatitis was waterborne through 
the emergency water supply, despite the 
fact that the water was chlorinated. 


London), 
Public Health Reports, 


Extension of this process to other con- 
ditions is considered, showing that it 
could usefully be applied to filariasis 
and schistosomiasis, though the first re- 
sult of examination of prototypes reveals 
significant gaps in quantitative knowl- 
edge which need remedy. It would be 
simple to extend this method to the 
arthropod-borne virus diseases, with con- 
siderable illumination of the present epi- 
demiologic picture. The mathematical 
expressions for malaria, schistosomiasis, 
and for a hypothetical arthropod-borne 
virus infection are given. 


FROTHINGHAM, THOMAS E. (Public Health Research Institute of the City of 
New York), and SANYAKORN, CHAIYAN K.: Parainfluenza viruses in southern 
Louisiana. Public Health Reports, Vol. 76, September 1961, pp. 765-770. 


Thirteen hemadsorbing agents were 
isolated from 343 infants and children 
hospitalized in New Orleans, La., be- 
tween May 1959 and April 1960. Six of 
these isolates were typed as hemadsorp- 
tion virus type 1 (parainfiuenza type 3), 
three as influenza type A2, and four were 
unidentified. 

Serums from 380 other residents of 
southern Louisiana were tested for neu- 
tralizing antibodies to four of the para- 


influenza viruses. The percentages of 
these individuals showing antibodies to 
HAI, croup associated, HA2, and Sendai 
viruses were 75, 37, 19, and 9, respec- 
tively. 

The findings of this study as well as 
those of similar studies reported in the 
literature indicate the presence in south- 
ern Louisiana of HAl, CA, and HA2 
viruses but not of Sendai. 


ANGELOTTI, ROBERT (Public Health Service), BAILEY, GEORGE C., FOTER, 
MILTON, J., and LEWIS, KEITH H.: Salmonella infantis isolated from ham in 


food poisoning incident. 
pp. 771-776. 


Investigation of an outbreak of gastro- 
enteritis affecting eight members of a 
family revealed that the only food eaten 
in common was ham. Bacteriological 
examination of the ham disclosed that the 
organisms of significance present in large 
numbers were Streptococcus faecalis and 
Salmonella infantis. 

Stool specimens of the persons affected 


Public Health Reports, Vol. 76, September 1961, 


contained large numbers of S. faecalis. 
Stools of two of the patients were posi- 
tive for S. infantis. 

The contamination of ham with S. in- 
fantis is noted because of its rarity, and 
the data available indicate the outbreak 
was due to either a mixed infection of 
enterococci and salmonellae or to S. in- 
fantis alone. 
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MADDOCK, DARRELL R. (Public Health Service), SEDLAK, VINCENT A., and 
SCHOOF, H. F.: Preliminary tests with DDVP vapor for aircraft disinsection. 
Public Health Reports, Vol. 76, September 1961, pp. 777-780. 


Studies in Miami, Fla., using commer- 
cial planes, have shown that DDVP 
vapor, dispensed by an experimental 
vaporizer into the ventilating system of 
the aircraft, can produce effective kills 


of test houseflies distributed at various 
sites and elevations in the passenger com- 
partment. Air concentrations in the gen- 
eral range of 0.3 ug. of DDVP per liter 
of air were highly effective. 


McDONALD, GLEN W. (Public Health Service), REMEIN, QUENTIN R., and 
DURDICK, EDWARD J.: Results of diabetes screening activities, fiscal year 1959. 
Public Health Reports, Vol. 76, September 1961, pp. 825-831. 


A total of 177,000 persons were screened 
for diabetes in community programs in 
the United States during the fiscal year 
ending June 30, 1959, according to reports 
from agencies conducting diabetes screen- 
ing. From among 7,000 persons screening 
positive (4 percent of those tested) 4,000 
were referred to physicians for diagnosis, 
on the basis of abnormal screening or re- 
test findings. Approximately 1,100 cases 
of previously unknown diabetes were 
discovered. 

Blood specimens were tested in prac- 
tically all programs. In programs testing 
more than half of the total persons 
screened, blood tests were considered 
positive at blood sugar levels of 130 
mg./100 ml. or less. 

In programs with followup the overall 


yield was 6.9 previously unknown cases 
of diabetes per 1,000 persons screened. 
Yields in the programs differed widely 
because of variations in populations 
tested and in testing techniques. A com- 
parison of this overall yield with prev- 
alence estimates of 8.0 cases of un- 
recognized diabetes per 1,000 population 
demonstrates the need for increased case- 
finding efficiency in diabetes screening 
programs. Greater yields would result 
from direction of screening programs to- 
ward known high-prevalence groups, such 
as persons over 40 years of age, relatives 
of diabetics, the obese, and parents of 
large babies. Yields are also improved 
by more sensitive screening methods and 
greater followup efforts. 


DICKMAN, ALBERT (Dickman Laboratories, Philadelphia): Experience with 


VDRL flocculation antigen in the Kolmer complement fixation test. 


Public Health 


Reports, Vol. 76, September 1961, pp. 832-836. 


All too frequently, in the millions of 
serologic tests for syphilis performed an- 
nually on presumably healthy individ- 
uals, reactive laboratory findings are ob- 
tained which are not supported by 
clinical findings. In the Dickman Lab- 
oratories among “problem specimens” 
submitted for the TPI test, of 796 re 
active by VDRL slide tests 54.6 percent 
were negative by TPI test. Of 724 re- 
active cardiolipin Kolmer tests 385, or 
53.2 percent, were negative by the TPI 
test. There is no relationship between 
degree of reactivity of the Kolmer test 
and VDRL slide tests and TPI results. 

With serums submitted primarily for 
premarital examination, reactive Kolmer 
tests in the presence of nonreactive 
VDRL slide tests were generally negative 


by the TPI test. Of 86 such specimens 
82 were negative by TPI. Although a 
1:150 antigen dilution is recommended 
in the Kolmer test, a 1:320 dilution 
seems to be optimum. VDRL floccula- 
tion antigen, when used in a test dose of 
0.5 ml. of a 1: 320 dilution in the stand- 
ard Kolmer procedure, has a high degree 
of sensitivity. Compared with the stand- 
ard Kolmer test, the complement fixation 
test employing VDRL antigen gives fewer 
confusing weak reactions in presumably 
negative serums from a group with a low 
incidence of syphilis. 

The use of VDRL antigen as a comple- 
ment fixation antigen might be profitably 
evaluated in a future Serology Evalua- 
tion Research Assembly study. 





The Mental and Physical Health 
of Students of Nursing 


HERMAN E. HILLEBOE, M.D. 


YOUNG WOMAN who selects nursing 

as a career picks more than a profession ; 
she chooses a way of life. 
learn to think her way into patients’ feelings. 
Her outlook will be one that combines profes- 
sional requirements with deep regard for hu- 
man values. 

Her work will require her to develop the per- 
sonal resources she will need to give comfort 
and help to the sick in their time of need. By 
constantly giving to others she will insure her 
personal growth as a human being. 

If our nurses are to perform at their effective 
best someone must insure that they have the 
chance to enjoy good physical and mental 
health. Where they live, work, and spend their 
leisure hours has everything to do with their 
health. The Helene Fuld Health Foundation 
is a bright example of what can be done to 
provide these surroundings for nurses. 


As a nurse she will 


Good medical care can do much to decrease 
illness and time lost among student and gradu- 
ate nurses. A thorough program contains four 
essentials: (a@) readily available health services 
of high quality; (0) a healthful working en- 
vironment; (¢) work schedules that do not 
continually overtax physical and emotional re- 
sources; and (d) adequate housing and recrea- 
tional facilities. 


Health Services 


The first health service a student of nursing 
benefits from is a thorough medical examina- 
tion. Itis a prerequisite to the physician’s total 
planning for her and to her responsibility for 
her own health throughout her school life and 
later. 
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The young woman who applies for entrance 
to a school of nursing has outgrown the pedia- 
trician but not the sensitivity to all childhood 
infections. She is subject to diseases such as 
mononucleosis, gastroenteritis, appendicitis, 
and acne. She may have experienced some of 
the gynecologic problems of young woman- 
hood. She may possess the mixed-up drives, 
feelings, and the anxieties and exhilarations 
that characterize many of her age group (/). 
There will be few other times in her life when a 
careful, intelligent appraisal of her mental well- 
being by asympathetic physician and a friendly 
conference with him will pay better dividends. 

The initial history and physical examination 
offer a candidate for nursing school an oppor- 
tunity to obtain professional help in evaluating 
her health practices. The advice she receives 
may one day help her avert or postpone the 
onset of clinical illness (2). 

The medical examination should be thorough, 
but it should also be a pleasant educational 
experience. Carefully asked questions in tak- 
ing the candidate’s history can elicit hidden 
fears, aggressions, hostilities, and frustrations 
(3). 

Some nursing schools ask that the candidate’s 
family physician send a transcript of her 
health and family history to the examining 
physician of the school prior to the first exam- 
ination (4). This saves the school physician 





Dr. Hilleboe, commissioner, New York State Depart- 
ment of Health, presented the first Helene Fuld Lec- 
ture at Trenton, N.J., May 26, 1960, under the 
auspices of the Helene Fuld Health Foundation, 
which has as one of its major interests the health 
of students of nursing. 
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from asking routine questions about family 
members, childhood diseases, and injuries. It 
is also useful to have the candidate fill out a 
health questionnaire before she appears for her 
examination. Either technique allows the 
physician to devote more time to health guid- 
ance during the candidate’s initial visit. 

Some nursing schools cannot provide their 
students with a full array of specialist services 
to augment those of the internist or general 
physician, although many schools do so by call- 
ing on community resources. 

One school associated with a large general 
hospital follows an effective plan which begins 
with the applicant’s family physician. With 
her application papers, each candidate is sent 
two forms to be filled out by her family physi- 
cian. One is the Pre-entrance Medical Record 
recommended by the National League for Nurs- 
ing ; the other is an immunization form prepared 
by the school health committee. On the latter 
form, the physician records immunizations for 
smallpox, diphtheria, tetanus, typhoid fever, 
and poliomyelitis, and results of the Wasser- 
mann test. The school health adviser, who is a 
member of the admissions committee, reviews 
the completed forms and notes any irregularities 
that the applicant may present. He then sug- 
gests that minor difficulties be corrected before 
the candidate is admitted to the school. 

During orientation week, the health adviser 
discusses with each student her responsibilities 
for maintaining good health. He explains the 
procedure for physical examinations, the im- 
portance of immunizations against communi- 
cable diseases, the facilities of the student health 
service, the school health insurance plan, and 
the value of good health habits. 

A few weeks later the student of nursing 
undergoes a complete medical examination by 
the school physician. This includes a physical 
examination, a urinalysis, a hemoglobin test, a 
tuberculin test, a chest X-ray, and a dental ex- 
amination. Her height, weight, blood pressure, 
temperature, pulse, and respiration are recorded 
and the record is placed on file in the school 
health service. The health adviser compiles 
the family and individual health histories. 
These records, together with laboratory reports, 
X-ray films, and results of other examinations, 
comprise the student’s health record. 
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The school physician then reviews the 
results of her laboratory tests and medical re- 
ports with each student. He observes her 
posture and examines her feet. A podiatrist 
recommends proper types of shoes and checks 
these before they are worn. This is an impor- 
tant part of the examination and is too often 
overlooked in the health appraisal of persons 
who are on their feet most of their working day. 

If further examinations are needed, the 
student is referred to the appropriate specialist. 


Continuous Followup 


What happens after the nursing student’s 
initial medica] examination is as important as 
what precedes it. Immunization booster sched- 
ules should be scrupulously followed. Any 
occurrence of diarrhea should lead to a search 
for enteric pathogens. The student should be 
queried about staphylococcal infections and 
asked to report any new infections promptly. 
This will help to avoid spreading an insidious 
invader through the newborn nursery and the 
surgery unit. The student should also be 
watched for allergic reactions, for she is being 
exposed for the first time to an enormous num- 
ber of biological products, chemicals, new ac- 
quaintances, and new surroundings. 

At annual examinations or in group discus- 
sions on health with the school physician or 
nurse instructor, it is desirable to teach students 
how to make self-examination of the breasts for 
early evidence of tumors. This examination 
should be made monthly throughout life. 
Later, in her professional career, the nurse can 
teach the procedure to her female patients. 

At least once a year a history should be taken 
and a physical examination given each student. 
Several schools of nursing schedule three ex- 
aminations for junior and senior students: one 
before they begin their clinical experience, 
another at the end of their junior year, and a 
final one at the end of their senior year. 


Medical Care 


Whenever possible, one person should have 
full responsibility for the general health service 
for students of nursing (5). Medical care 
should be readily available so that students will 
feel free to ask advice whenever they fall ill or 
notice symptoms of illness. Here a student 
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learns firsthand the full meaning of the physi- 
cian-patient relationship and of the insights 
into health that this brings. 

In some centers, there is a tendency to belittle 
nurses’ complaints on the ground that psycho- 
somatic ailments are common among students of 
medicine and nursing. Psychosomatic com- 
plaints, however, may be indications of severe 
emotional stress and, unless these are relieved by 
sympathetic medical counseling, and therapy 
when indicated, they can interfere seriously 
with the academic and clinical progress of a 
student, cause her needless mental anguish, and, 
in some cases, prompt her to use palliative forms 
of self-treatment that can be uselessly expensive 
or openly harmful. All complaints should be 
heard sympathetically and their ultimate sig- 
nificance understood by the student. Com- 
plaints may indicate illness for which diagnosis 
and treatment should not be delayed. Early 
diagnosis is as important for a student’s own 
health as it is in the advice she gives to potential 
patients and their families. 

To prevent the spread of disease, students 
who come down with “colds,” minor respiratory 
ailments, and pyogenic infections should report 
to the health service physician promptly. 
Clinical and classroom instructors should see 
that students with colds and other infectious 
ailments are isolated and receive adequate medi- 
cal attention (6). One or two days of bed rest 
for an acute cold will frequently save needless 
loss of time by avoiding complications. Rest in 
bed will also prevent infections from spreading 
to other students and to staff members and thus 
avoid further loss of time. 


Sick Leave 


If medical care is made easily available and 
no penalties are levied for time lost to illness, 
much can be done to encourage students of 
nursing to guard their health. Some hospitals 
enforce strict rules about absences from classes 
or from clinical practice, requiring students to 
make up time lost because of absenteeism. 
Rules of this sort are patently unsound because 
they make students unwilling to take time off to 
seek medical attention. 

The school which allows a realistic amount of 
sick leave follows a wise policy and ultimately 
will reduce the amount of illness among its 
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students and other personnel. Two weeks of 
sick leave a year is reasonable, and the time could 
well be cumulative throughout the school years. 


Payment for Medical Care 


The question of payment for medical care 
is important. If too heavy financial responsi- 
bility is placed upon students and their fam- 
ilies, students in modest financial circumstances 
may avoid seeking care. Some schools provide 
free medical services through the staffs of the 
hospital with which the schools are associated. 
In other schools, group health insurance for 
students of nursing is common and a good prac- 
tice for nurses to continue after graduation. 


Counseling Services 


It takes self-appraisal and self-discipline to 
acquire the warmth and serenity of the profes- 
sional nurse who has had a balanced education 
of mind and body, but it can be done if students 
have the understanding help of teachers and 
medical advisers. There is no better time in 
life to attack mental and emotional problems 
than in the postadolescent years of the student. 
Early attention to emotional and social prob- 
lems will help her build up a reservoir of mental 
stability, a working insight into the personali- 
ties of patients and co-workers, and an under- 
standing-in-depth of her own drives and 
problems. 

Included among the human relationships 
which students establish may be the all-im- 
portant ones of marriage and motherhood. 
Sympathetic counseling has great value at such 
times of decision and adjustment. 

For the overweight student whose obesity is 
a manifestation of a deep emotional problem, 
psychological counseling is the only course of 
treatment that is fair to both student and school 
and which has any chance of continuing suc- 
cess. Few things are more difficult for a heavy 
person to achieve than a permanent loss of 
weight, and no overweight student should be 
placed on a reducing diet until someone has 
tried to determine the cause of her obesity. 

Students caring for tuberculosis patients in a 
tuberculosis hospital should have chest films 
taken 3 months before and from 6 weeks to 6 
months after the planned experience. Students 
receiving BCG vaccine may require more fre- 
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quent chest films during periods on tubercu- 
losis services because the tuberculin test usually 
becomes positive after vaccination and no 
longer serves as an indicator of fresh infection. 

The health department suggests a tuberculin 
test for students who have undergone heavy ex- 
posure to tuberculosis and who have not had 
BCG vaccination. If the tuberculin test is neg- 
ative, it should be repeated every 3 months for 
18 months. If the test converts from negitive 
to positive, a chest X-ray should be taken and 
repeated every 3 to 6 months for 18 to 24 
months. Many experts advise giving converters 
prophylactic doses of antituberculosis drugs 
for 1 year. This decision can best be made by 
a consulting chest specialist. 

Known tuberculin reactors who are exposed 
to active tuberculosis should have chest X-rays 
within 4 to 6 weeks following exposure and 
every 3 to 6 months thereafter. The length of 
followup should be based upon the advice of 
the supervising physician. 

The New York State Department of Health 
also recommends that the chest health status of 
each student be evaluated upon graduation and 
that she be given a systematic protection plan 
to follow during her professional years. 


Protection Against Tuberculosis 


Most hospitals in which students of nursing 
obtain clinical experience take routine chest 
X-rays of all patients on admission, so there is 
little likelihood that any student will be un- 
knowingly exposed to tuberculosis. However, 
in those hospitals which do not take chest films 
of all new patients and in hospitals with tuber- 
culosis services, students with negative tuber- 
culin reactions should be considered candidates 
for BCG vaccination. 

Students feel that the practice of taking chest 
X-rays at the beginning and end of each hos- 
pital affiliation is unnecessary and undesirable. 
Exchange of X-ray films among hospitals and 
judicious use of tuberculin tests would give the 
hospital and the students the protection they 
need and would keep the number of chest 
X-rays at a minimum. 

The New York State Department of Health 
recommends the following procedures for the 
protection of students of nursing against 
tuberculosis : 
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¢ An initial chest X-ray film of each student 
on admission to the school of nursing and one 
every 12 months thereafter. 

¢ Tuberculin tests of nonreactors to tuberculin 
at regular intervals between X-ray examina- 
tions. 

¢ A cooperative arrangement whereby hospitals 
with which nurses affiliate will accept either a 
chest film or its reading. 


Protection Against Radiation Hazards 

In many hospitals, exposure to any form of 
ionizing radiation is a real hazard for nurses, 
and it will increase in importance in this age 
of new X-ray techniques, use of radioactive 
isotopes in diagnosis, and use of intensive radio- 
therapy. Nurses who accompany patients for 
fluoroscopic and X-ray examinations are ex- 
posed to definite hazards. For example, it is 
common practice for nurses to hold infants 
during X-ray examinations. When this is un- 
avoidable, the nurse should have the same lead 
shielding as the radiologist. 

In the department of radiology at Johns 
Hopkins Hospital in Baltimore, nurses are not 
allowed in the radiation therapy rooms, and 
only under rare circumstances are they per- 
mitted in the diagnostic rooms (personal com- 
munication from Dr. Russell H. Morgan). 
When they must be present for a diagnostic 
procedure, they wear the kind of lead aprons 
and gloves worn by fluoroscopists. Special 
care is taken that they do not expose themselves 
to the direct beam of the X-ray tube. A tech- 
nician from the radiation safety office computes 
the safe distance from each patient who is given 
isotopes or radium, and nurses maintain a posi- 
tion beyond this distance and keep direct con- 
tacts with the patient to a minimum. In 
general, pregnant nurses are not assigned for 
experience on floors where radioisotopes are in 
use. This protects both the mother and the 
highly radiosensitive tissues of the fetus, espe- 
cially during the early months of pregnancy. 


Environment for Healthful Living 

Healthful living, in its deepest sense, calls 
for harmony of physical, intellectual, and emo- 
tional resources. Therefore, living quarters, 
social and recreational programs, vacations, the 
environment and scheduling of learning and 
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work, some of which spell creative leisure, are of 
the utmost importance to students of nursing. 


Living Quarters 

Some students in schools of nursing live at 
home, some live in other quarters of their choice, 
and some in dormitories with students in other 
schools. Most students live in residences pro- 
vided by the school. Students’ residences sep- 
arate from the hospital are desirable. They 
should provide for the health and safety of 
each occupant and should offer wholesome liv- 
ing quarters and study rooms. A fire-resistant 
structure is the best protection against fire. 
An adequate number of exits and accessible 
firefighting equipment are a necessity, as is 
knowledge of each occupant’s role in case of 
fire. 

A single sleeping room for each student is 
desirable, and for students assigned to evening 
and night experience, a single room is impera- 
tive. Double rooms should have ample closet 
space and a set of basic furnishings for each 
occupant—bed, dresser, desk, reading light, 
desk chair, bookcase, and comfortable chair. 
Lighting should be tested by modern methods 
and students should learn its relation to sight 
conservation. For the comfort of the second 
occupant, lights should be adequately shielded. 

In dormitories, bath and toilet units should 
be in a ratio of one unit to not more than six, 
and preferably four, persons. A dressing 
booth should be located outside each shower. 
Handwashing bowls in each bedroom are de- 
sirable. If they are not provided, the ratio in 
the central unit should be one bowl for every 
three persons. Every central toilet room 
should have a handwashing bowl even though 
there is one in each student’s bedroom. Space 
and equipment should be provided for launder- 
ing personal things, for sewing, and for clean- 
ing garments. 

An informal lounge area with an adjoining 
kitchen and dinette is desirable for each floor 
of the students’ quarters. Some arrangements 
should be made for recreation, depending of 
course upon the size of the residence. Recep- 
tion rooms for guests, both men and women, 
are highly important, and coat rooms and lava- 
tories should be provided for guests. The resi- 
dence should be attractive and friendly in at- 


Vol. 76, No. 9, September 1961 


mosphere. Color and decoration should be 
pleasing. Home is for rest, study, creative 
leisure, quiet thought, companionship, and fun. 


Social and Recreational Programs 


The nursing profession makes greater phys- 
ical and emotional demands on women than 
almost any other calling. For this reason, an 
organized program of social and recreational 
activities is imperative. Ifa student is to learn 
to perform at her peak, she must have leisure 
activities that provide relaxation, physical ex- 
ercise, and a change in the faces around her. 

Although a young woman should be able to 
plan for most of her own time, the school has 
responsibility for organizing basic social activi- 
ties. Well-planned activities sponsored by the 
school can be a satisfying focus of social life 
for students of nursing. Such activities not 
only refresh and relax, but give a new perspec- 
tive to a young woman who may be away from 
home for the first time. 

Dividends accrue to the school and to the 
hospital in which the student practices nursing 
when the social program seems to say to stu- 
dents, “You belong here and we’re glad to help 
you round off the sharp edges of life into some- 
thing more pleasant.” Such a program gives 
the young student the feeling of well-being that 
accompanies a sense of belonging. A feeling 
that she belongs to something worthwhile is a 
source of inner strength to her in times of new 
experience and of crisis which come often for 
nurses. Loyalty toa school and a hospital, and 
appreciation of its solicitude, can be a blessing 
to students and can return continuing benefits 
to both. 


Ewercise and Nutrition 
Sports and other physical activities should 
be encouraged the year around. Some provi- 
sion can always be made for both outdoor and 
indoor exercises (7). Outdoor tennis courts, 
indoor swimming pools, and gymnasiums are 
standard equipment at some nursing schools. 
If the school does not have these facilities, ar- 
rangements for their use can oftentimes be 

made elsewhere in the community. 
One school has adapted a course of the uni- 
versity’s department of physical education to 
the needs of student nurses (8). The purpose 
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of the course is to develop the motor skills of 
students, to prevent physical strain, and to help 
them conserve time and energy in their personal 
and professional activities. 

The course consists largely of practical ap- 
plication of the general principles of body 
control. Through discussion and practice, 
students learn to apply the physical laws of 
movement to everyday activities and to move- 
ments used in nursing and in sports. 

The course teaches students how to relax, how 
to improve their coordination, and how to mini- 
mize fatigue-producing tension. Under the 
guidance of a discussion leader, they work out 
for themselves the most effective methods of 
stooping, bending, lifting, pulling, and pushing, 
and discover the reasons the methods are 
effective. 

The food served both student and graduate 
nurses should not only be appetizing, whole- 
some, and sufficient in quantity, but it should be 
prepared attractively and served in pleasant 
surroundings. ‘Too often the hospital dining 
room is a noisy, bustling place where the stu- 
dents and staff eat drab, unimaginative food to 
the cacophony of clanking dishes, the blare of 
the public address system, inevitable shop talk, 
and hospital odors. Under these circumstances, 
it is small wonder that many students bolt their 
food or eat at a lunch counter around the 
corner. 

Quiet attractiveness should accompany all 
meals and opportunities for greater attention 
to the amenities of dining, interesting conversa- 
tion, relaxation, and change should accompany 
special meals which are scheduled frequently. 


Environment of Clinical Experience 

The environment of students of nursing 
during their periods of clinical experience is 
more important than most people realize. 
Factors such as inadequate physical facilities, 
improperly functioning equipment, lax meth- 
ods of housekeeping, sanitation, and asepsis, 
and chronic shortages of hospital supplies and 
personnel bear cogently upon the health of 
students who are learning and practicing the 
eare of patients (9). Accidents due to faulty 
equipment and poorly planned facilities cause 
serious loss of time and result in needless 
disabilities among personnel. 
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The general sanitation of a hospital affects 
not only the health of students and of em- 
ployees, but the effectiveness of its teaching 
programs as well. If the hospital staff does 
not practice what its nursing instructors 
preach, the hospital can hardly expect its stu- 
dents to acquire good nursing habits. It will 
do a nursing instructor little good to preach 
use of handwashing techniques in the class- 
room if staff nurses habitually fail to practice 
them in the nursery or if facilities are not 
available. 

Staphylococcal infection rates among hos- 
pital patients are good indexes of breaks in 
sterile techniques as well as in soap-and-water 
cleanliness. Reports of a series of outbreaks 
in the United States and abroad indicate that 
in many hospitals staphylococcal infection 
rates approach 15 percent. However, some 
hospitals have been able to lower their infection 
rates to as low as 1 percent. Understaffing 
makes breaches in aseptic technique easy and 
also encourages nurses to ignore their own 
small infections. 

Daily and Weekly Schedules 

There are wide differences among schools in 
their educational philosophy and planning. 
Some plan tight and full schedules of instruc- 
tion and clinical experience. In some of these 
schools, there is heavy concentration of science 
courses in the first term, long hours of clinical 
practice, and frequent assignments to night and 
evening experience throughout the program. 
Time schedules are rigidly adhered to. Com- 
ment on the quality of such education is in- 
appropriate here, but the demands it makes 
on health and the lack of opportunities it af- 
fords for personal development are appropriate 
considerations for those concerned with the 
emotional and physical health of students and 
for regulation of schedules in relation to health 
throughout the program. 

Other schools balance and interrelate science 
and clinical learnings, eliminate unnecessary 
repetition in practice and, through dynamic 
teaching, elicit high motivation for learning 
and self-direction from the students. Schedules 
are flexible. The health programs in such 
schools have high potential value for the stu- 
dents’ learning, as well as for their health. 
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In some schools, students are permitted to 
work in hospitals or elsewhere in order to earn 


attractions of nursing asa profession. It moves 
youth toward self-fulfillment and enriches their 
gifts to humankind. 


needed money. These students should have 
special health surveillance. 

Some schools operate on the basis of academic 
years With vacations during summer, at major 
holidays, and between terms. Other schools 
adhere to hospital schedules for holidays and 
weekends. An annual vacation of at least one 
month is recommended for these schools. 
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encourage students to use them freely, naturally, 
and as part of their education for a health pro- 
fession. The program is concerned also with 
the health elements of the environment of study, 
clinical experiences, daily living, and recreation. (8 
These elements can be molded to guide students 
into professional and personal enrichment. 

A dynamic health program for students of 
nursing benefits the many people nurses care 
for throughout their lifetimes. It enhances the 
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Resources for Environmental Health 


An Office of Resource Development (Environmental Health) has 
been established in the Bureau of State Services, Public Health Serv- 
ice. It will be the Bureau’s central office for study and development 
of resources in the field of environmental health, particularly in air 
and water pollution, radiological health, occupational health, and 
environmental engineering and food protection. The office will co- 
ordinate the work of the various divisions of the Bureau in administer- 
ing research grants, fellowships, and training programs and in de- 
veloping research facilities. Studies of manpower in environmental 
health will also be conducted by the office. Frank A. Butrico has been 
selected to head the office. 

A branch to administer grants for training or research has been 
established in the following divisions of the Bureau of State Services: 
Air Pollution, Environmental Engineering and Food Protection, 
Occupational Health, Radiological Health, and Water Supply and 
Pollution Control. 
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Toledo’s Well-Oldster Conference 


A report of the first year of the Well-Oldster Con- 
ference in Toledo, Ohio, has been prepared by Dr. 
Hilbert Mark, Dr. C. J. A. Paule, Hazel Deuble, and 
Helen Day, all of the Toledo City Health Depart- 
ment. The conference, started in March 1959, is 
a 5-year project developed by the health department 
in collaboration with the Academy of Medicine of 
Toledo and Lucas County. 

The basic purpose is to develop a standard medi- 
cal approach in evaluating the health of presumably 
healthy older persons. This entailed development 
of a history form; testing selected screening tech- 
niques as practical methods of casefinding among 
the aged; determining the normal ranges in labora- 
tory tests for older persons; demonstrating the 
value of periodic health appraisals for the aged; 
finding ways to motivate older persons to seek regu- 
lar examinations; developing an effective pattern 
of referrals from the appraising staff to private 
physicians, dentists, and clinics; establishing the 
optimum period between appraisals; determining 
the effectiveness of the cooperation that can be 
achieved between the health department, medical 
society, and individual practitioners and clinics. 

The 119 “well-oldsters” initially admitted were 
recruited through the cooperation of senior citizens 
clubs and newspaper, television, and radio an- 
nouncements. Some were referred by private physi- 
cians and clinics. 

To enroll in the program, the only requirements 
are that the person be aged 65 years or over and 
presumably in good health. After registration, en- 
rollees are given appointments for their first health 
appraisal and orientation to the program. 

The appraisal requires three visits to the clinic. 
It comprises analysis of the blood for serologic 
reactions, cholesterol level, glucose, and urea nitro- 
gen; a complete blood count; the Diagnex Blue test 
for gastroenteric morbidity; urinalysis; chest X- 
ray; electrocardiogram; vision testing with the 
Snellen chart; hearing tests; oral and dental inspec- 
tion; and a complete physical examination includ- 
ing tonometry, sigmoidoscopic examination, and ex- 
foliative cytology. In addition, the patient fills out 
a Cornell Medical Index (a health questionnaire) 
and a 3-day dietary intake form; has an interview 
with a social worker who records information about 
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the patient’s personal history, personality, and moti- 
vation; and gives his medical history to u public 
health nurse. 

Because the staff found that the Cornell Index 
and the interviews that were originally relied upon 
to assess personality were unsatisfactory for re- 
search and for tabulation purposes, the 16 Per- 
sonality Factor Questionnaire, devised by Dr. Eu- 
gene Byrd of the University of Miami, was adopted. 

Some of the observations made of the medical 
and laboratory procedures used during the first 
year were: tonometry revealed several instances of 
increased intraocular pressure; a more effective 
enema than soap suds or plain water is needed for 
proper evacuation before sigmoidoscopic examina- 
tion for this group (two other types of enema are 
being tried); serologic tests for syphilis produced 
only a few positives, of low titer; and exfoliative 
cytologic examinations showed normal estrogenic 
levels for most of those examined. 

All persons found through appraisals to have 
conditions requiring medical care were discharged 
from the conference and referred to a private physi- 
cian or clinic. Of the 119 persons enrolled, 34 were 
discharged for medical reasons and 6 for various 
nonmedical reasons. Hypertension (nine cases) 
and diabetes (seven cases) were the most frequent 
causes of medical discharges. As patients are 
dropped from the conference, new ones are admitted 
from a waiting list. 

Those retained receive their second health ap- 
praisals 6 months after their first. Between ap- 
praisals, they attend a series of seven classes on 
nutrition, recreation, general and mental hygiene, 
dental health, care of the feet, and home safety. 

During the first year of operation, 42 of 85 per- 
sons retained from the first appraisal had been in 
the project long enough to receive a second one. 
Of these, eight failed to report for their appoint- 
ments. Of the 34 who did report, 5 were discharged 
for medical reasons. 

Subsequent appraisals will continue to be held at 
6-month intervals. As with the first appraisals, the 
findings of the subsequent ones are reviewed and 
recorded on McBee cards. The conference staff 
will publish a progress report after 3 years. 
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Waterborne Infectious Hepatitis Epidemic 


From a Chlorinated Municipal Supply 


DAVID C. POSKANZER, M.D., and WILLIAM G. BEADENKOPF, M.D. 


I* DECEMBER 1956 the bureau of epidemi- 
ology and communicable disease control of 
the New York State Department of Health was 
informed that a number of cases of jaundice had 
occurred in the township of Rhinebeck, N.Y. 
Preliminary investigation suggested that trans- 
mission of infection might occurred 
through the chlorinated municipal water sup- 
ply. Although spread of hepatitis by chlori- 
nated water systems has been reported twice 
before (/, 2), additional documentation of an 
outbreak presumably caused in this manner 


have 


seems indicated. 

Within Rhinebeck Township lies the incorpo- 
rated village of Rhinebeck, with an estimated 
population of 2,300, situated about 2 miles from 
the Hudson River. Along the river in the same 
township and connected to Rhinebeck by a road 
is.a smaller community, Rhinecliff, with a popu- 
lation of 660 (fig. 1). 

The two communities are served by three 
physicians, Dr. Martin J. Poppo, Dr. William 
G. Thompson, and Dr. Frederick C. Cohn. All 
three cooperated in the study. These physi- 
cians live in Rhinebeck and practice in a wide 
surrounding ruralarea. They stated that, prior 





Dr. Poskanzer is with the department of neurology, 
Massachusetts General Hospital, Boston, and Dr. 
Beadenkopf is director of the heart disease epidemi- 
ology section, New York State Department of Health, 
Albany. At the time of the study Dr. Poskanzer 
was an officer of the Epidemic Intelligence Service, 
Communicable Disease Center, Public Health Serv- 
ice, assigned to the New York State Department of 
Health, and Dr. Beadenkopf was assistant director, 
bureau of epidemiology and communicable disease 
control, New York State Department of Health. 
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to the present episode, they could recall only 
rare cases of jaundice, and these were, in their 
opinion, obstructive rather than infectious. 


Methods 

Patients with cases of jaundice reported by 
the physicians and by the nurses of Rhinebeck 
Central Schools were interviewed shortly after 
illness occurred. The interviews were con- 
ducted by medical students under the supervi- 
sion of the authors. Inquiry was made about 
clinical symptoms, illness in other members of 
the household, milk supply, water supply, 
sources of food, contact with other persons who 
had had jaundice, public gatherings attended, 
meals taken outside the home, and exposure to 
hepatotoxins and inoculations. Only clinical 
jaundice was accepted in defining a case for 
epidemiologic analysis. While this criterion 
excluded a few reported cases, the exclusion 
would not be expected to obscure the mode of 
spread of the infection. It was impractical in 
this outbreak to attempt to locate and diagnose 
persons with nonicteric hepatitis who were not 
under medical care. 

In order to determine whether reporting by 
physicians and by the school nurses had revealed 
most of the jaundiced cases in the area, addi- 
tional inquiry was made by means of a com- 
munity survey. Seventeen members of the 
class of 1957 of Albany Medical College visited 
every fifth house in the village and surrounding 
rural area. Visits were made to 57 households 
in all. 


Results 


The first case of infectious hepatitis with 
jaundice was reported on November 21, 1956. 
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Within 30 days, 70 cases had been reported, 41 
in females and 29 in males. The community 
survey failed to uncover any additional cases 
not previously reported. In all, 83 cases were 
reported during the epidemic. 

In most instances, the illness described began 
with anorexia, fever, and malaise, followed by 
nausea, vomiting, excretion of dark urine, and 
the development of jaundice. With the onset 
of jaundice, general improvement occurred. 
About 20 patients were hospitalized, usually for 
short periods, but in general the disease was 
mild. Conjunctivitis, hematuria, and aseptic 
meningitis were not encountered, and none of 
12 blood examinations showed leukocytosis. 
No preceding wave of gastroenteritis was ob- 
served, such as has been reported in several 
other hepatitis outbreaks considered to be 
waterborne (3-6). 

Gamma globulin supplied by the American 
National Red Cross through the State depart- 
ment of health or obtained through commercial 
sources was used extensively by the physicians 
for treating family contacts. The families of 
all patients with reported cases of jaundice re- 
ceived this prophylaxis. This may have lim- 


Age distribution of infectious hepatitis with jaun- 
dice, Rhinebeck Township, N.Y.,1 1956—57 
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Ages Dec. 7, Dec. 19, Feb. 1, 
(years) 1956 2 1956 3 1957 4 
Num-| Per- | Num-| Per- | Num-| Per- 
ber cent ber cent ber cent 
ae 0}; O 1 1.4 Li.) 4.3 
5-14_____ 9/225) £22) 31.4 27 32. 5 
15-24____. 6 | 15.0 10 | 14.3 11 13. 3 
25-34___.- 13 | 325 $16 | 22.9 18 a1..7 
35-44____- 51125 10 | 14.3 12 14.5 
45-54____- 51125 6 8.5 7 8. 4 
55-64____- 0 0 0; O 0 0 
65 and 
over___- 2 5. 0 5 7.2 7). &4 
Total___ 40 |100. 0 70 |100. 0 83 100. 0 
| 











1 Including Rhinecliff and village of Rhinebeck. 

2 17 days after onset of initial case. 

3 30 days after onset of initial case. 

4 72 days after onset of initial case. 

5 1 patient resided within village water supply limits, 
but used well water. 

® 1 patient resided outside village water supply limits. 
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ited the number of jaundiced cases. ‘Two cases 
occurred in each of three families. Intervals 
between first and second cases were 38, 13, and 
15 days, respectively, indicating that the cases 
were probably co-primary. In these second 
cases in three families, one patient had received 
no gamma globulin, one received it the day 
after onset of symptoms, the third received it 
11 days prior to onset. 


Age and Residence 

The age distribution of the patients is given 
in the table. The initial cases were not school 
centered. A tabulation of age distributions 
through December 7, 17 days from the initial 
case, shows the largest number of cases at this 
stage to be in the 25- to 34-year age group. 
However, the highest proportion of cases in the 
epidemic as a whole occurred in the 5- to 14-year 
age group, a finding consistent with the usual 
age distribution of cases reported in other epi- 
demics of infectious hepatitis in New York 
State. Only one case was reported in the age 
group under 5 years, possibly because the dis- 
ease in younger children tends to be milder and 
without clinical jaundice. 

Twenty-nine of the first 70 cases reported 
were in children attending the Rhinebeck 
Central Schools. Only one of these children 
resided off the village water supply, although 
half the children attending the schools resided 
outside the village and off the village supply. 

Half the school children live within walking 
distance of the schools and half live in an area 
which extends 16 miles east, 6 miles south, 3 
miles north, and to the river on the west. The 
school district encompasses all of the township 
of Rhinebeck and substantial portions of four 
adjacent townships. The children are divided 
between an elementary school (kindergarten 
through fourth grade) in the center of the 
village and a larger school on the outskirts 
(grades 5 through 12). Nine cases of jaundice 
were reported among 394 students in the ele- 
mentary school, while 20 cases occurred among 
the 500 students attending the upper school. 
Two additional cases were reported from a mili- 
tary academy on the outskirts of Rhinecliff, 
the last station on the water supply. 

After the first few cases were noted, the ill- 
ness rapidly became the major topic of con- 
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Figure 1. 


Water system of village of Rhinebeck and Rhinecliff, N.Y., and location of 70 cases of 


infectious hepatitis with jaundice occurring in the first 30 days of the epidemic, 1956-57 








versation in the village, and cases which might 
not ordinarily have been seen by physicians 
came to their attention. Children who lived 
outside the village, but attended school in 
Rhinebeck would have been seen immediately 
by a physician or a school nurse had they be- 
come jaundiced, 


Possible Modes of Spread 


Milk. The milk supply of the families in 
which cases of hepatitis occurred came from 
four different commercial dairies. In four 
families the milk was either evaporated, dried, 
or fresh unpasteurized. 

Food. Family food supplies came from at 
least 12 different stores, including 3 large chain 
markets. Five families purchased most of 
their food outside Rhinebeck, 

Insects. The epidemic occurred in Decem- 
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e Case residing on municipal supply 


° Case not residing on municipal supply 

1 Pumping and chlorinating station 

2 Well—regular water source 

3 Well—regular water source 

4 Well—regular water source 

5 Reservoir 

6 Homes on Landsmans Kill above pumping station 
(possible source of contamination ) 


7 Landsmans Kill—emergency water source 


ber so that flies and mosquitoes were not con- 
sidered to be important possible carriers, 

Contact. Seven churches and a dozen res- 
taurants were mentioned by various families. 
No history of a common meeting place other 
than at school over the 2 months preceding 
the outbreak could be elicited. As is indicated 
above, the age distribution of patients with 
early cases of hepatitis is not consistent with 
a contact-spread school-centered epidemic (7). 

Hepatotoxins and injections. No unusual 
incidence of insecticide spraying or general use 
of chemicals or medications was found. His- 
tories of injections were largely limited to 
poliomyelitis vaccine in children. These were 
given in the offices of all three physicians who 
serve the community. 

Water. The water supply of Rhinebeck and 
Rhinecliff normally is obtained from three 
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wells; two are situated to the east of the vil- 
lage, a third to the north. In recent years, 
however, this water supply has become in- 
adequate in the summer, and an emergency 
unapproved supply has been taken from Lands- 
mans Kill which flows through the village close 
to two of the wells (fig. 1). Attempts to dig 
additional wells were unsuccessful through the 
fall of 1956, and the emergency water supply 
was continued to meet the demand. This sup- 
ply was subjected to chlorination, but not to 
other water purification techniques. The water 
from the two wells close to the pumping station 
was chlorinated. The third well, to the north 
of the village, was sealed, was in good con- 
dition, and though not chlorinated, had 
been found to be free of bacteriological 
contamination. 

Records of the water chlorination plant for 
the month of November 1956 revealed that 
residual free chlorine levels tested daily ranged 
from 0.35 ppm to 0.6 ppm by the orthotolidine 
test using the “flash” method. The orthotolli- 
dine test used in this fashion is said to be 
inferior to the orthotolidine-arsenite determina- 
tion (8), but it is adequate if read within 15 
seconds of the addition of orthotolidine to the 
specimens. There is no significant manganese 
in the water supply which might interfere with 
the validity of this determination. The New 
York State Department of Health recommends 
a minimum concentration of free residual 
chlorine for a disinfecting period of at least 10 
minutes ranging from 0.2 ppm at a pH of 6.0 
to 0.8 ppm at a pH of 10.0. These levels had 
been achieved at Rhinebeck, according to plant 
records. 

Samples of water taken on December 12, 1956, 
a month after probable contamination of the 
supply of the two communities, revealed a coli- 
form count of 15 MPN per 100 ml. at one sink 
tap in a greenhouse in Rhinecliff. (MPN in- 
dicates the most probable number of coliform 
organisms and is a standard determination 
based on a statistical analysis of the laboratory 
procedure.) Other specimens taken at the 
same time from scattered taps in the village, 
however, showed counts of less than 2.2 MPN. 
The significance of this one contaminated 
specimen cannot be ascertained, but no other 
specimen taken from the supply in the year 
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preceding or 6 months following has shown a 
coliform count greater than 2.2 MPN per 100 
ml. 

Coliform counts are taken from four to six 
taps on the municipal supply each month. 
Specimens of raw water taken from Landsmans 
Kill above the intake of the chlorinating sys- 
tem have shown coliform counts from 240 to 
930 MPN and indicate gross contamination of 
the raw water supply. Though no cases of 
infectious hepatitis were located in dwellings 
close by the stream above the intake point, the 
supply could readily have been contaminated 
by these dwellings which emptied their cess- 
pool overflow into the stream. 


Discussion 


The course of the hepatitis epidemic as illus- 
trated in figure 2 appears to be consistent with a 
common source epidemic. The majority of the 
cases occurred within a period of time shorter 
than the recognized incubation period of in- 
fectious hepatitis. Few of the cases could 
therefore be considered secondary. In addi- 
tion, the rise and fall of the epidemic curve it- 
self suggests a common source of infection. 

Though separated by 2 miles, Rhinebeck and 
Rhinecliff share a common water supply. The 
geographic distribution of cases, separated into 
two groups 2 miles apart, but connected by a 
common water supply, argues for the water 
supply acting as a common source of infection. 
It was first thought that the occurrence of two 
cases in students at a military academy miti- 
gated against the waterborne hypothesis until 
it was found that the academy is the last draw- 
ing point on the village water supply. 

When the 70 cases of infectious hepatitis oc- 
curring in the first 30 days of the epidemic were 
plotted on the spot map (fig. 1), it appeared 
that all but two of the individuals involved in 
the epidemic resided in houses on the municipal 
water supply and that the remaining popula- 
tion of the township, estimated at 1,400 indi- 
viduals, was almost uninvolved. One of the 
two patients not on the water supply resided 
within the village but claimed to drink only 
well water; the other did not live on the mu- 
nicipal waterlines. Radial spread of the dis- 
ease could not be demonstrated. 
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Figure 2. 


Infectious hepatitis with jaundice, Rhinebeck Township, 1956—57 


CASES ON WATER SYSTEM 
@ Village of Rhinebeck 
Community of Rhinecliff 
C) CASES NOT ON WATER SYSTEM 











Thirteen cases occurred in the township from 
December 21 through February 1, a period of 
nearly a month and a half following the first 30- 


day wave of the epidemic. Six cases were 
located on the municipal water system and 
seven were not (fig. 2). Only four cases were 
reported in the ensuing 6-month period. 

Twenty-one of the 57 families interviewed in 
the community survey drank well water ex- 
clusively. Five families claimed that they 
boiled their water because they suspected that 
the water supply was contaminated. Thirty- 
one of the families interviewed drank municipal 
water. No previously unreported cases were 
discovered in these interviews. 

It is interesting to speculate about the actual 
instance of contamination of the water supply. 
The first wave of 70 cases occurring within 30 
days of the first case, or within the generally 
accepted incubation period for infectious hepa- 
titis, can be readily separated from the cases 
which followed (fig. 2). Ifacommon source is 
assumed for these 70 cases, then the midpoint 
of the epidemic curve for these cases is Decem- 
ber 7. A mean incubation period of 25 days 
would indicate that contamination occurred 
about November 11 (Sunday). The first 70 
cases had onset from 14 to 37 days from that 
date. Contamination of the water supply on a 
day when children were not in school could ac- 
count for the absence of cases in children who 
attend the school but reside off the water system. 

It might be inferred from the epidemic curve 
that contamination occurred in only one 
instance or over a short period. Rain may have 
increased the amount of organic matter in the 
stream over a short period, thus temporarily 
protecting the virus present in the water from 
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the action of the chlorine, or the water may 
actually have been contaminated in only one 
instance with feces containing virus. It is also 
possible that chlorination was inadequate on a 
single day and that the insufficiency was not 
determined by the test for chlorine levels as 
recorded. 

Epidemics of infectious hepatitis, presumably 
waterborne, had been described by a number of 
authors (3, 4, 9-12) prior to the classic work of 
Neefe and Stokes (13), who demonstrated the 
transmission of the infection from a contam- 
inated well and through water from the well to 
human volunteers. The largest number of such 
epidemics have been reported as a result of con- 
tamination of ground water supplies—both 
wells (10-20) and springs (3, 6). Contam- 
inated surface water supplies have also ac- 
counted for several epidemics: one involving a 
contaminated river supply where the purifica- 
tion and chlorination plant was not functioning 
(4), three due to contaminated streams (9, 21, 
22), and one due to a contaminated lake supply 
(5). Rabe (23) and Warren (24) observed 
small epidemics which appear to have been 
borne through large disrupted municipal water 
supplies. In both instances, definite contam- 
ination with Z'scherichia coli was demonstrated 
frequently. The literature concerning water- 
borne infectious hepatitis has recently been 
thoroughly reviewed by Mosley (25). 

The work of Neefe and his associates (26, 27) 
demonstrated through human volunteer studies 
that the normal treatment of municipal water 
supplies may be inadequate to inactivate the 
hepatitis virus. They showed that inactiva- 
tion was complete with free residual chlorine 
levels of 1.1 and 0.4 ppm after 30 minutes con- 
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tact in coagulated, settled, and filtered water, 
but that 1.08 ppm total residual chlorine after 
30 minutes contact did not inactivate the virus 
in otherwise untreated water, as indicated by in- 
fection of two of five volunteers who drank it. 
The observation is similar to that reported by 
Trask, Melnick, and Wenner (28) working with 
poliomyelitis virus. They found that when ex- 
traneous organic matter was added to a sus- 
pension of poliomyelitis virus, though sufficient 
chlorine was added to meet the additional de- 
mand presented by the organic matter, the 
chlorine level then had to be further increased 
10 to 18 times to inactivate the amount of virus 
in the original suspension. These authors 
pointed out that the inactivation of a virus in 
a water supply contaminated with organic mat- 
ter is a very different problem from the inac- 
tivation ina laboratory. 

Only three epidemics of hepatitis have been 
reported in connection with water supplies 
known to be chlorinated. The epidemic re- 
ported by Hayward (29) of at least 52 cases oc- 
curring in a Pennsylvania city of 60,000 might 
be explained on the basis of transmission by 
the water supply, but the evidence is inconclu- 
sive and the epidemic may have been contact 
spread. Sundell (7) reported a common-source 
epidemic from a lake supply which was filtered 
and chlorinated. The water was bacteria free 
after treatment. Of the 391 cases reported, 32 
percent of the patients were icteric. The author 
felt that the number of nonjaundiced cases was 
greater than usually encountered because the 
virus was attenuated by partial chlorination. 
Originally 0.8 mg. of chlorine per liter was 
added to the water supply. This was later in- 
creased to 1.2 mg. per liter, but the epidemic 
continued. When the chlorine level was raised 
to a level of 0.4 mg. of free chlorine per liter, 
corresponding to total chlorine added of 6 mg. 
per liter, seven times the original amount of 
chlorine used, and the contact time increased to 
60 minutes, the epidemic ceased within 30 days. 

Perhaps the most spectacular epidemic is that 
of 29,000 cases in the city of Delhi, India, in 
1955-56, described by Melnick (2) and Viswa- 
nathan (30). Because of a shift in the bed of 
the river from which the water supply was 
drawn, “the people of New Delhi were drinking 


750 





half river water and half sewage from Novem- 
ber 13 to November 17.” Though the water is 
subjected to accepted procedures of settlement, 
coagulation, filtration, and disinfection in 
modern plants before it is delivered to Delhi 
consumers, additional amounts of chlorine were 
added to the water to secure adequate levels 
when the presence of gross sewage in the intake 
was noted. However, at least 29,000 cases of 
infectious hepatitis occurred in the community 
served by this water supply, even though by 
bacteriological analysis the efforts to increase 
disinfection were successful. It is interesting 
that no increase in the gastroenteritides in- 
cluding typhoid fever, was reported. 


Summary 

An epidemic of 88 cases of infectious hepatitis 
with jaundice occurred in two neighboring New 
York State communities between November 21, 
1956, and February 1, 1957. Seventy of the 
cases occurred within the first 30 days of the 
epidemic. The two communities, although 2 
miles apart, had a common water supply. As 
an emergency measure water was taken from a 
stream potentially subject to pollution. It was 
chlorinated but not otherwise treated. Only 2 
of the first 70 patients did not reside on the 
water supply. The distribution in time of the 
cases is consistent with a common-source epi- 
demic. Milk, food, contact, insects, hepato- 
toxins, and parenteral inoculations appeared 
very unlikely as common sources of infection. 
It is concluded that the epidemic of infectious 
hepatitis was waterborne through the emer- 
gency water supply, despite the fact that the 
water was chlorinated. 
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Public Health Service Research Highlights in 1960 


The following items were taken 
from “Research Highlights, Na- 
tional Institutes of Health,” pre- 
sented to the Congress of the 
United States. 


A survey of cancer in New York 
State for 1949-51 found that inci- 
dence was generally higher in urban 
than in rural populations. The 
urban-rural ratio was higher for 
males than for females. The inci- 
dence pattern was in substantial 
agreement with those for Connec- 
ticut and Iowa (p. 11). 


Scientists in more than 150 hos- 
pitals in the United States and 
Western Europe were evaluating 159 
drugs in some 200 clinical studies of 
cancer treatment (p. 20). 


In experiments with hamster cells 
propagated in tissue culture the vast 
majority of cells surviving sublethal 
doses of X-rays repaired radiation 
damage before division and did not 
transmit damage to daughter cells. 
Cells underwent repeated cycles of 
damage and repair with no apparent 
weakening of the repair process (p. 
32). 


Eastern encephalitis virus was 
isolated from the Aedes verans mos- 
quito for the first time by Yale 
scientists. Less than 5 percent of 
the specimens collected were of the 
Aedes verans species, but the only 
virus isolation was made from mem- 
bers of that species (p. 107). 


Monkey malaria was transmitted 
by mosquitoes to two workers in an 
NIH laboratory in Memphis, Tenn. 
The accidental infections have 
caused investigators to plan reexam- 
ination of the entire question of 
host-specificity of primate malarias 
(p. 116). 


Studies of rheumatic fever cases 
found that patients who eventually 
suffer from rheumatic heart disease 
usually show heart valve damage 
during their first attack of rheu- 
matic fever, and that patients whose 
first attack does not produce valve 
damage usually remain free from 
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rheumatic heart disease, even after 
subsequent attacks (p. 82). 


Preliminary work with a fluores- 
cent antibody technique for detect- 
ing the malaria parasite in blood 
smears indicated that the method, 
when fully developed, may enable 
technicians to screen many more sus- 
pects for malaria in a day than is 
possible with present methods (p. 
118). 


Concentrations of sodium penta- 
chlorophenate (NaPCP) as low as 
0.05 ppm in the water habitats of 
Australorbis glabratus, a snail vector 
of schistosomiasis, were found 
to greatly reduce the fecundity of the 
snails and to decrease the viability 
of the eggs produced (p. 121). 


The report of a 3-year study de- 
signed to determine the possible re- 
lationship between high incidence 
of intestinal parasitism in mental 
hospital patients and housing facili- 
ties stated that greatly improved 
sanitation had little effect on trans- 
mission of intestinal protozoa. 
There was a small reduction in the 
incidence of helminthic infection (p. 
126). 


A timesaving new test, based on 
tellurite reduction, for differentiat- 
ing pathogenic staphylococci from 
harmiess strains was developed in 
Salt Lake City and reported in the 
Journal of Laboratory and Clinical 
Medicine. Isolates are streaked on 
a tellurite-glycine agar plate; after 
overnight incubation, pathogenic iso- 
lates show jet black colonies indic- 
ative of growth with reduction of 
tellurite (p. 134). 


The value of a diet low in the 
amino acid phenylalanine in pre- 
venting or delaying severe mental 
deficiency from phenylketonuria 
(PKU) was established. PKU vic- 
tims are unable to convert phenyla- 
lanine into tyrosine, resulting in 
abnormal accumulations of it in the 
blood. A child’s IQ drops 5 points 
every 10 weeks after birth that the 
diet is delayed. A relatively simple 
diagnostic blood test for PKU was 
developed in 1959 at NIH (p. 161). 


A pilot project for screening 
infants for phenylketonuria, galacto- 
suria, and other forms of amino- 
aciduria that may cause mental re- 
tardation was begun in Cincinnati. 
Squares of filter paper are given to 
mothers of newly born children. The 
paper is placed in diapers when the 
babies are 4 to 6 weeks old. The 
dried squares are returned to the 
hospital, where the urine is analyzed 
(p. 259). 


A simple and rapid test was found 


for detecting children who may 
develop Wilson’s disease (progres- 


sively fatal degeneration of the liver 
caused by abnormal copper metab- 
olism). The the 
amount of the plasma copper protein, 
ceruloplasmin, in the blood. Early 
detection is important since symp- 
toms rarely occur before age 7, 
although the metabolic defect is pres- 
ent from birth. If latent disease is 
found, measures can be taken to 
minimize absorption of copper from 


test measures 


the diet and to promote excretion of 
copper already absorbed (p. 163). 


A long-term study established that 
the caries-preventing effect of tak- 
ing daily a fluoride tablet (contain- 
ing 2.21 mg. of NaF) is comparable 
to the effect of drinking fluoridated 
water. However, the investigators 
concluded that the method is not as 
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practical as water fluoridation (p. 


209). 


The findings of a long-term study 
intended to uncover the causes of 
alcoholism were reported in Origin 
of Alcoholism (Stanford University 
Press). A group of 225 boys selected 
in the 1930’s were traced to adult- 
Of these, 29 became alcoholics. 
3y statistical comparison, the inves- 
tigators found traits that typified 
alcoholics even in childhood. The 
alcoholic subjects had undergone a 
variety of frustrating experiences; 
they were more likely to have suf- 
fered neurological disorders and 
more likely to have come from a 
home disrupted by severe conflict 
and basic disagreement (p. 264). 
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Epidemiologic Models in Studies 


of Vector-Borne Diseases 


GEORGE MACDONALD, M.D. 


HE CENTER of interest and point of em- 
phasis of any living subject changes. The 
center of active interest in epidemiology gravi- 
tates to the United States of America, and I 
pay homage to the outstanding quality and 
volume of work I have seen in this country. 
It is therefore a unique privilege to give the 
Dyer Lecture at the National Institutes of 
Health, and especially to do so in the presence 
of Dr. Rolla E. Dyer, who is largely responsible 
for the stature of the Institutes and after whom 
the lecture is named. 

An epidemiologic model is a closely argued 
statement of the quantitative aspects of trans- 
mission of a disease. This model includes all 
those factors with a direct influence on the 
dynamics of transmission and shows propor- 
tionately, but not necessarily in exact numerical 
terms, how changes in any one or all of the fac- 
tors will influence transmission, incidence, and 
prevalence. 

The model taken by itself has no significance ; 
it proves nothing and explains nothing, except 
perhaps the mind of the man who made it. 
Its value lies in its potential use as a tool for 
understanding the patterns in which the dis- 
ease occurs, the causes of divergence between 
them and of fluctuations in prevalence, the rel- 
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ative significance of individual factors and of 
changes in their values, for checking biological 
knowledge, and for analyzing its completeness 
for epidemiologic purposes. 

Study of malarial infections was originated 
by Farr (7, 2), who successfully fitted a 
smoothed curve on a smallpox epidemic and 
later predicted the probable future course 
of an epidemic of rinderpest on the basis of a 
mathematical examination of past happenings. 
This method of predicting the course of in- 
fections was elaborated in relation to direct 
infections by Brownlee (3), Hamer (4), and 
others, and by Ross (4, 6) in relation to infec- 
tions conveyed by an intermediate host, the 
mosquito. From about this time, 1906, an ac- 
tive literature on the subject flourished, cul- 
minating in the monumental work of Lotka 
(7), but the subject then went into a state of 
suspended animation, with very little litera- 
ture after that date until after World War 
IT, largely because the models produced had 
not in fact served as useful tools in the under- 
standing of natural happenings. Notably the 
theoretical models of direct infections 
showed a small but consistent difference from 
natural epidemic curves, while those of malaria 
required, to simulate nature, the attribution of 
values to constants which no malariologist 
would accept as realistic. 

The study of both types of infection has 
since been revived, and realistic models of di- 
rect and indirect infections are now produced. 
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In the case of direct infections it has been 
shown that deterministic models such as were 
developed by earlier workers are not properly 
applicable to the transmission of infections in 
communities which are subdivided into innu- 
merable cells by the facts of housing and town 
life, whereas stochastic models can be appro- 
priately developed for them. In the case of 
the indirect infections it has now been realized 
that some of the basic definitions on which 
earlier workers relied were inaccurate; their 
correction makes possible the production of 
realistic models, which have been elaborated in 
relation to malaria (8-7/2). Moreover, the 
deterministic technique remains applicable to 
many cases of these infections, perhaps because 
their dissemination by migrating insects blurs 
the barriers to transmission from house to 
house. The use of these definitions has thrown 
much light on the epidemiology of malaria. 
Particularly they have shown the existence of 
true epidemiologic patterns in what had pre- 
viously been an endless series of widely varying 
pictures, and they have demonstrated the rela- 
tive importance of changes of value in the 
various factors influencing the extremely com- 
plicated chain of transmission. I now consider 
them an indispensable aid in the understanding 
of any of the indirect infections. 

The methods involved in the mathematical 
analysis are not abstruse, and the technique is 
well within the mathematical power of many 
biologists. The difficulty of the subject to a 
biologist lies in directing his thoughts into the 
wholly quantitative channels of dynamics, in 
lack of acquaintance with the type of steps 
involved in building up a complete model, and 
in the lack of apparent meaning in the ulti- 
mate product of some previous studies which 
have been left in their mathematical form 
without back translation into biological terms. 
To the biometrician they present no technical 
problems whatever; his difficulties lie in recog- 
nizing the needs of the epidemiologist and the 
type of analysis which might be helpful to 
him. 

My present lecture is an exercise in trans- 
lation, an effort to explain what steps may be 
helpful in creating a model, what factors need 
to be taken into account in each model, how the 
models integrate with one another, and the type 
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of information which may be derived from 
them. I will use malaria for demonstration of 
these steps, but I hope to show that the princi- 
ples can be applied to other conditions, and 
what type of modification is necessary to do 
so. The process falls into three stages, each 
of which may have a number of subdivisions: 
(a) the formulation of a general scheme show- 
ing what factors are directly involved in the 
dynamics of transmission; (>) the arrangement 
of one’s ideas to form such combinations of 
these factors as are logical and germane to the 
subject, and (c) the examination of the steps 
of transmission, first as a series of isolated 
events, and then as a working mechanism in 
which the movement of one cog affects another, 
and so to form a complete picture. 

A biological picture has to be converted into 
quantitative terms to form the general scheme. 
Figure 1 illustrates the transmission cycle of 
malaria. Within the circle the cycle is shown in 
traditional form, from schizonts through 
gametogenesis, fertilization, sporogony, inoc- 
ulation into man, and the exo-erythrocytic 
cycle back to schizogony. Outside the circle are 
the quantitative aspects of these happenings. 
Infection in man has the characteristics of du- 
ration and infectivity, both of which can be 
expressed numerically. The infective patient 
is bitten by mosquitoes which have the charac- 
teristics of numbers, frequency of biting man, 
susceptibility to malaria, and longevity; the 
sporogony cycle has the characteristic of time, 
which may be used to subdivide the mosquito’s 
pattern into a probability of survival to in- 
fectivity, and subsequent expectation of life 
should it do so. Sporozoite-infected mosquitoes 
have a certain average infectivity, though it 
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Figure 2. Survivors from a constant mortality rate 
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‘an be measured only in conjunction with the 
susceptibility of man. Finally, a characteristic 
of new infection in man is that it can often be 
superimposed on a previous infection. The in- 
teraction of these characteristics produces ul- 
timately one infection rate in man and another 
in the mosquito. It will be convenient in several 
later diagrams to adhere to the general form 
used in this one, because it visually relates a 
given infection rate in man on the left, through 
the upper semicircles, to one in the mosquito on 
the right, and the infection rate in the mosquito 
through the lower semicircle to a rate in man 
again. 

The second step is the formation of appro- 
priate combinations, or derivatives, of these 
One such set of derivatives is 
It is a reasonable, though 


basic factors. 
shown in figure 2. 
not exact, representation of natural happenings 
to consider the mortality of anophelines as un- 
related to age. On this basis it is possible to 
express for any given probability of survival 
through 1 day (p) the probability of survival 
for any given number of days, such as the time 
of sporogony (n), and the expectation of life 
of a mosquito from any age at which it is known 
to be alive. A combination of this expectation 
of life with the probability of biting man on any 
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one day (a) gives the total number of bites 
on man taken by the average mosquito during 
its whole lifetime, the great significance of 
which is brought out in mathematical working 
and which therefore deserves a title for easy 
reference. It may be termed the “total biting 
figure.” 

Another important combination is the basic 
reproduction rate, or number of infections 
which would be distributed by a single patient 
with a primary case of malaria if no infections 
were blocked by previous infection of mosquito 
or man. The concept, illustrated in figure 3, is 
quite simple. If the probability of recovery on 
any day, or the recovery rate, is 7, the duration 
of infectivity is 1/r day. The patient with the 
primary case is bitten on each of these days by 
ma mosquitoes, m being their numbers in rela- 
tion to man and a being the probability of their 
biting man on any one day. The probability of 
their survival to infectivity (p"), and the num- 
ber of subsequent feeds on man by those which 
survive for this period ( =, <) can be de- 

log ep 
rived from figure 2. A proportion (>) of these 
feeds will actually implant infection. Simple 
multiplication of these gives the basic repro- 
duction rate. This is a concept only, many of 
these infections in nature being blocked by pre- 
vious infection of the mosquito or man. Its 
full justification lies in the fact that expressions 
worked with fully rigorous allowance for the 
basic reproduction rate can often be simplified 


Figure 3. The basic reproduction rate 
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by substitution of this 


¢ An expression for the 
quito infection rate on 
rate in man. 


identity, which is ade- 
quate proof of its value as a concept. 

The third step is to examine the dynamics of 
transmission, and for this there are needed: 


dependence of the mos- 
a constant inoculation 


¢ The converse expression for the dependence 


of the human infection 
oculation rate. 
¢ An expression for tl 


rate on a constant in- 


1 way in which these 


rates mutually adjust to each other when both 


are free to change, an 
a corresponding rise in 


increase in one causing 
the other and so ad in- 


finitum, though in progressively smaller stages 


till virtual equilibrium 


is reached, which the 


expression should represent. 


¢ Some expression or 


representation of the 


sensitivity of this equilibrium to changes in its 


controlling factors. 
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These expressions will, so far as appropriate, 
be illustrated by two contrasting examples, in 
one of which the anopheline carrier is given a 
high total biting figure, and in the other a low 
one. 

Figures 4 and 5 illustrate the effect of a con- 
stant human infection rate (x) on the mosquito 
infection rate (s), the symbols p, a, and n hav- 
ing the meanings given previously. The ruling 
expression, derived from Macdonald (/0), is 
given at the head of the figures. Figure 4 
shows the relationship when the total biting 
figure is high, 9.25, being determined by high 
values of both the biting habit and longevity, 
such as are typical of Anopheles gambiae. An 
increasing human infection rate causes a dis- 
proportionately small increase in the mosquito 
infection rate; or a high total biting figure 
restricts the correspondence between the two 
infection rates. Figure 5 refers to happenings 
when the total biting figure is low, 0.224, being 
determined by low values of both biting habit 
and longevity, such as are characteristic of 
Anopheles culicifacies in parts of India. The 
actual values of the mosquito infection rate 
are much lower than in the previous example 
and are shown on a different scale, but in this 
case an increase in the human infection rate is 
matched by an almost exactly proportionate 
increase in the mosquito infection rate; a low 
total biting figure permits almost complete cor- 
respondence between the two infection rates. 

The inoculation rate (i) depends on the in- 
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fection rate in mosquitoes (s), their numbers 
(m), and the frequency with which they bite 
man (@). If all of these are constant, and al- 
lowed to operate for sufficient time, during 
which immunity is not enhanced, the resultant 
human infection rate will gravitate toward a 
limiting value (Z.) in which the only other 
component is the recovery rate (7), and this 
limiting value is in direct proportion to the 
value of the inoculation rate until infection is 
general (fig. 6). This simple form differs from 
that seen in most infections. It is decided by 
the fact that superinfection occurs, and the 
method of its mathematical handling was 
shown by Irwin in a paper by Macdonald (8). 

If both the infection and inoculation rates 
are variable, an increase in one causes a cor- 
responding increase in the other, and so on in- 
definitely, but in steadily decreasing degree, 
till the two rates approach a limiting value, 
shown in the expressions at the head of figure 
7, which itself is diagrammatic only. The pos- 
sible range of the human infection rate extends 
from 0 to 1.0, and that of the mosquito infec- 
tion rate from zero to p”. The full expressions 
for the limits are lengthy, but it is possible to 
simplify them to the forms shown by insertion 
of the identity for the basic reproduction rate. 
The human infection rate is determined by the 
total biting figure, which occurs in a reciprocal 
form, and the reproduction rate. The mos- 
quito infection rate is determined by the re- 
production rate and the probability of survival 
to infectivity (p"). It will be noted that, if 
the reproduction rate (z) is put at 1.0 or less, 
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both of the infection rates become 0 or unreal, 
and this is the basis of the concept of the criti- 
cal level of transmission, below which the dis- 
ease disappears, as in anophelism without 
malaria. With long-standing transmission the 
basic reproduction rate would itself undergo 
change, on account of the reduction in the dur- 
ation of infections owing to the development 
of immunity, and this is the reason for omis- 
sion of any numerical statement of these ex- 
pressions in the diagram. 

Examination of the concept of these limits 
can nevertheless be very fruitful. This may 
best be illustrated by examination of the degree 
of change in the two limits produced by al- 
teration of the basic reproduction rate. This 
is shown for the two extreme cases in figures 
8 and 9, which are on the same prir ple as 
previous diagrams though the connecting links 
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between the two sides have been eliminated for 
the sake of simplicity. The first concerns hap- 
penings when the total biting figure is high, 
9.25, as used in figure 4. It is assumed that 
the human infection rate had previously been 
stabilized at 5 percent, and the fact that im- 
munity may have played a part in this is ir- 
relevant. The basic reproduction rate is then 
assumed to have increased by 50 percent, and 
the changes in the two infection rates are fol- 
lowed through their successive increases to their 
new limiting values. In figure 9 the same 
series of happenings is followed, but the total 
biting figure involved here is small, 0.224 as 
in figure 5. 

The two sets of happenings are quite distinct 
from each other. In the first case the two 
infection rates increase by small steps, the 
human one gaining stability again at 12.6 per- 
cent. In the second, both rates increase by 
progressively larger steps until saturation is 
approached, and the human rate does not settle 
down until it reaches 100 percent. These fig- 
ures show diagrammatically the working of 
stability, instability, and equilibrium, for which 
the full proof lies in complete mathematical 
working. A high total biting figure results in 
a stable infection rate which is relatively in- 
sensitive to changes in the controlling factors, 
whereas a low total biting figure determines a 
very unstable state of equilibrium which is 
drastically upset by small changes in the 
transmission. Any of the factors which enter 
into the reproduction rate may of course deter- 
mine this change, but the degree of effect on 
the infection rates is determined solely by the 
total biting figure. 

This picture has been presented in a precise 
mathematical form elsewhere (17), the present 
statement being an effort to translate it into 
simpler terminology. It accords well with 
natural happenings, both as regards variations 
in the stability of the disease, and association 
of this variability with anopheline character- 
istics. Figure 10 shows the endlessly repetitive 
seasonal malaria of Italy before its eradication, 
transmitted by Anopheles labranchiae which 
feeds commonly on man and lives long, while 
figure 11 shows happenings in Ceylon, also 
before eradication of malaria, where the disease 
showed haphazard and extreme variation, great 
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epidemics following minor changes in trans- 
mission, under the influence of A. culicifacies, 
which has characteristics of biting and lon- 
gevity similar to those used in preparing 
figures 5 and 9. 

Examination of a mathematical model can 
also throw valuable light on the theory and 
practice of control measures. The effect of 
control of the breeding is shown in figure 12. 
Variations in mosquito density produce a di- 
rectly proportionate change in the reproduc- 
tion rate, as can be seen by examination of the 
expression at the head of figure 2. <A great 
reduction in density must therefore be attained 
if an originally high reproduction rate is to be 
lowered below the critical level. 

However, it may also be seen from the expres- 
sion at the head of figure 2 that mosquito 
survival (p), representing differences in expec- 
tation of life, enters into the reproduction rate 
twice, and in a complicated form. Figure 13 
shows the effect of changes in this expectation 
of mosquito life. It is assumed that within a 
given set of values of mosquito density and 
biting habit, an expectation of 20 days 
(p=0.95) had sustained a reproduction rate of 
1,000—a realistic figure. Reduction of this ex- 
pectation produces a corresponding decrease in 
the reproduction rate, but on a vastly greater 
scale, till when it reaches 2.6 (p=0.68) the re- 
production rate sinks below its critical level and 
full control is achieved. 

The immense success of imagocidal control 


Public Health Reports 


is 


“ame as a surprise to malariologists, but it is 
explained and could have been foreseen by ex- 
amination of models of this sort. It would be 
wise to examine the theory of controlling other 
diseases, to search for the most effective tech- 
niques and not merely allow their possible de- 
velopment by chance. 

To what other mosquito-borne infections can 
this model be applied? None. But its mecha- 
nism can be modified and adjusted, with appro- 
priate parallel biological criticism and study, to 
give comparable information about any other, 
and I briefly examine the forms of change 
which would be needed for application to 
filarial and virus disease transmission. 

The scheme of filarial disease transmission 
differs in that it often kills the mosquito, in 
which the infective stage lasts for only a short 
period, so that a different expression is needed 
for, the dependence of the mosquito infection 
rate on that in man. So far as present biologi- 
al knowledge goes, the dependence of the 
human infection rate on the mosquito infection 
is in identical form with that of malaria, con- 
trolled principally by the occurrence of super- 
infection. However, in the series of data which 
I have examined there has been a great dis- 
crepancy between the apparent inoculation rate 
shown by entomological stu’ and the effective 
rate deduced from the age i: idence of infec- 
tion in man, the one being several hundred times 
as high as the other. The cause might be either 
that the biological picture inserted is wrong, or 


Figure 12. Mosquito density and reproduction rate 
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Figure 13. Mosquito expectation of life and repro- 
duction rates 
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that an extremely low value should be attributed 
to the infectivity factor, termed “db” in the ma- 
larial equation. I have not seen this commented 
on in the literature and feel some exploration 
of this subject is essential to the reliability of 
models of filarial infection. 

Since coming to the United States I have 
been impressed by the interest in mosquito- 
borne virus infections and have tentatively ex- 
plored the production of an appropriate model, 
outlined in the section “Mathematical Back- 
ground,” but it has been tentative only and ap- 
plies to a hypothetical condition, the verisimili- 
tude of which would require a considerable 
check. The general scheme of dependence of 
the mosquito infection rate on the rate in verte- 
brates is identical, the same considerations ap- 
ply, an incubation period is involved, and the 
infection, which does not kill the insect, lasts 
for the remainder of its life. The scheme of 
dependence of the infection rate in vertebrates 
on the infection rate in the mosquito is, how- 
ever, radically different. Superinfection does 
not occur; neither in my hypothetical case does 
reinfection, though it could readily be allowed 
for. The infection may kill a significant pro- 
portion of those infected, and the high immu- 
nity developed restricts the possibility of new 
infections, the frequency of which is closely 
influenced by the proportion of new nonim- 
mune arrivals, by birth or other means, who 
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must be taken into account. Some of the main 
features of such a model are: 

¢ The limiting value of x, which represents 
the total of immune and infected persons, is in 
a quite different form. It is invariably below 
1.0, and has a very indirect relationship to the 
inoculation rate. The total biting figure does 
not enter into it; this figure has some minor in- 
fluence, but mainly on the speed at which the 
limit is approached, and less on its actual value. 

¢ The model shows the relationship which ex- 
ists, when stability is achieved, between viremia, 
immunity, and mosquito infection, and the sig- 
nificant way in which this relationship is de- 
pendent on migration and birth rates. 

¢ The sensitivity of the total rate, including 
those immune, is relatively slight, but the sen- 
sitivity of the viremia rate is high, the degree 
of variation following changes in any of the 
controlling factors being partly determined by 
the migration and birth rates. 

¢ The model indicates the critical levels of 
transmission, and the way in which the critical 
density of mosquito vectors is influenced by, 
among other things, the total biting figure. 

This statement, if its scheme were approved 
by those working in the subject, refers only to 
the equilibrium levels, though there would be 
no peculiar difficulty in preparing epidemic pic- 
tures. It could therefore be applied in its pres- 
ent form in places only where equilibrium may 
occur, characteristically in the perennially 
warm tropics. It is put forward only to in- 
dicate the possible utility of mathematical 
models in such conditions, not as a definitive 
structure. It is probable that such an approach 
might remove some of the mystification which 
now accompanies discussion of the epidemiology 
of these conditions, as well as throw light on 
some factors deserving study, such as the fre- 
quency with which birds are bitten by mosqui- 
toes and their migration and birth rates. 

Malaria and arborvirus infections are broadly 
similar in that they are both mosquito-borne. 
A very brief statement of preliminary studies of 
schistosomiasis will illustrate the value of this 
type of study in a condition where the vector 
carriage has essential dissimilarities. 

The biological cycle of transmission of 
schistosomiasis, shown diagrammatically within 
the circle in figure 14, is well known. The worm 
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Figure 14 
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in the vertebrate host passes eggs, from which 
miracidia hatch in water as free-living organ- 
isms. If the miracidia come into contact with 
a suitable snail they may penetrate it and de- 
velop through a complicated cycle of multipli- 
cation, wiich ends in the discharge of cercariae. 
These are again free living until they come into 
contact with a vertebrate, in which they develop 
to adult worms, if it is of the correct species. 
There is a very considerable body of knowledge 
of the dynamics of parts of this cycle in the 
vertebrate and in the snail, and of the snail 
itself. This has not, however, cleared up con- 
siderable mystification about the epidemiology 
of the disease or about its control. 

Few imagine that universal eradication of 
host snails is possible, or that contamination 
of water can be totally prevented, and any 
widely applicable scheme of prevention will 
probably include elements of control of con- 
tamination, snail density, perhaps snail via- 
bility, and contact of man with natural waters. 
No one knows, however, the relative efficiency of 
these measures except that each would be effec- 
tive if pushed to absolute efficiency. The forma- 
tion of a model could throw light on the uncer- 
tainties of both epidemiology and control. 

The first essays in modelmaking immediately 
emphasize the inadequacy of considering the 
transmission cycle in two halves, as is usually 
unconsciously attempted, in man and in the 
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snail. Progress is impossible unless it is made 
in four stages: the dynamics of happenings in 
man, in the first free-living aquatic stage, in the 
snail, and in the second aquatic stage. The es- 
sential governing factors in each of these stages 
are shown in the figure, within the circle so far 
as they are attributes of the nematode alone and 
outside it when they are partly or wholly char- 
acters of the medium. 

Logically the first step is to assume a constant 
rate of contamination of water with miracidia 
and to examine the factors which convert this 
into an inoculation rate of the snails which it 
contains. The logical and mathematical pro- 
cess is simple and results in the expression 


ke 
1+ks 
where / is the probability that a snail will be 
penetrated by a miracidium in unit 
time, or rate, 

e is the number of miracidia liberated 
in unit volume of water in unit time, 
or contamination rate, 

s is the number of snails present in unit 

volume of water, and 

is constant representing the probabil- 
ity that one miracidium, liberated in 
unit volume of water in which there 
is a single snail, will succeed in pene- 
trating it, or scanning power. 

The influence of changes in the contami- 
nation rate can be readily derived from the ex- 
pression. The inoculation rate varies directly 
with it. However, the influence of changes in 
snail density cannot be derived without some 
knowledge of the scanning power. At some 
initial densities it is great, at others small, but 
since the literature contains no traceable refer- 
ence to measurement of scanning power we have 
no conception of even its order of magnitude 
and cannot therefore even guess the densities 
concerned. 

This equation is crucial in the dynamics of 
transmission of disease, and it might be said 
that the model had failed to throw light on the 
subject. This is not the case. The model does 
not fail; it represents the truth. The fact that 
we are completely ignorant of even the order of 
value of one of the constants involved is no fault 
of the model, which demonstrates the gap and 
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thereby indicates one line of study which would 
contribute to a knowledge of epidemiology. 

Although a full understanding of the dynam- 
ics of schistosomiasis is blocked by weaknesses 
of understanding such as this, the subject can 
be pursued to a study of the relationships be- 
tween the inoculation rate, as it is determined by 
the factors described above, and the resultant 
infection rate in snails. Two general types of 
relationship are to be expected, one in those con- 
ditions where the snail population undergoes 
seasonal regeneration, so that one age group will 
predominate at any time, and the other in con- 
ditions where the population remains undis- 
turbed by seasonal factors and has an age 
distribution determined only by mortality rates. 
Allowance must be made for superinfection, for 
possible recovery from infection, and also for 
the fact that infection may sometimes prove 
lethal to the snail. This last has been suggested 
to have an important bearing on infection rates, 
and must therefore be taken into rigorous ac- 
count in the model. 

Expressions for these two relationships, 
which are very complicated owing to the need 
to take account of lethality continuing during 
infection, are given in the section ““Mathemat- 
ical Background,” and the expression for the 
second type of condition is illustrated in figure 
15. The constants used are derived from the 


Figure 15. Trematode infection rates in snails 
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work of Pesigan and co-workers (13) and refer 
to Schistosoma japonicum infections in Onco- 
melania quadrasi. The infection rate would be 
expected to rise progressively with an increasing 
inoculation rate until saturation is reached, 
which with these constants would be at about 
50 percent. The author’s findings ranged from 
0 to 6.97 percent. Even this highest value cor- 
responds only to a daily inoculation rate of 
about 0.004, or once in 250 days. 

This inoculation rate is extremely low, and 
since we know that it is directly related to the 
contamination rate, it is clear that changes in 
the contamination rate within a very broad 
range would have a direct effect on the snail 
infection rate. It is, however, far from clear 
what would be the effect of altering the numbers 
of snails short of eradicating them entirely. 
Reduction in their numbers would to some ex- 
tent increase the inoculation rate, and hence the 
snail infection rate, but whether this would be 
proportional or not cannot be told till at least 
the order of the values of the constants shown 
to be important by mathematical models is 
known. 


Conclusion 


I hope I have demonstrated the value of 
models in throwing light on epidemiology and 
in acting as guides to clarification of thought 
and to research. 

These are only examples. In all vector-borne 
diseases there are comparable points of mystery 
and confusion which could be cleared up by the 
same approach—in Africa trypanosomiasis, in 
the difference between simian yellow fever in 
Africa and America, in leishmaniasis, and in 
a host of others. 

I hope I have also shown the ways in which 
the biologist and the mathematician can come 
together to produce epidemiological models. 
This involves cooperation and a very strenuous 
effort at mutual understanding, as well as trans- 
lation from biological to mathematical terms, 
and again from mathematical to biological 
terms, without which it is not complete. 

But if mutual understanding is achieved, a 
proper study of the dynamics of transmission, 
which a model represents, can be a most valuable 
help to epidemiology. 
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MATHEMATICAL BACKGROUND 


Malaria 


The expressions used are quoted on the fig- 
ures. A full statement of them is given in 
Macdonald (74). 


Schistosomiasis 
Number of Miracidia in Water 
The following symbols are used: 


m Number of miracidia 
volume of water. 

edt Number of miracidia freshly liberated in 
unit volume of water in time dt. 

adt Proportion of miracidia which die in 
time dt. 

bdt Proportion of miracidia which would be 
immobilized and removed from circula- 
tion by contact with a snail in time dt, 
if there were one snail in unit volume of 
water. 

8 Number of snails in unit volume of water. 


present in unit 


It is apparent that 


dm : 
= A 
aa m(a+bs) [1] 


whence, when conditions are static 


[2] 





m= ; 
oT bs 


Inoculation Rate of Snails 


hdt Proportion of snails in which a new in- 
fection is established in time dt. 
Other symbols as above. 


By previous definition the number of mira- 
cidia present in unit volume of water is m, and 
the proportion making contact with a snail is 
bdt, whence 

h=mb [3 
The value of m given in [2] may be inserted 
here to give 
cb 
h= ——— [4] 
It is, however, logical to modify this slightly to 
read 


h-—* [5] 
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n 


n 


where 


k=a/b 


which brings two natural partners together in 
the form of a/b, the reciprocal of the proba- 
bility of a miracidium being removed from 
circulation by contact with a snail, during the 
whole of its natural life, if the density of snails 
were one in unit volume. This is termed the 


“scanning power.” 


Infection Rate in Snails 


The following additional symbols are re- 
quired : 


f Proportion of miracidium infections which 


kill the snail. 

vdt Proportion of snails which die, through 
other causes than these infections, in 
time dt. 

gdt Proportion which snails newly hatching 
in time dt bear to the total snail population. 

rdt Proportion of affected snails which revert 
to the unaffected state in time det. 

n Period of time taken for development of 
an infection to maturity, with cercarial 
production. 

z Proportion of snails with mature infec- 
tions. The criterion of infection may 
be either discharge of cercariae or the de- 
tection of cercariae on examination after 
crushing, though the criterion of affected 
or unaffected, corresponding to r or the 
recovery rate, should be adjusted to 


coincide. 

t Time. 

p Probability of a snail surviving through 
1 day. 

e Base of natural logarithms. 


It is known that superinfection occurs and it 
follows that the recovery rate, 7, needs modifica- 
tion in the form described by Irwin in a paper 
by Macdonald (8), the effective rate being 
(r—h) when r>h, and 0 when r<h. 

It is also known that infection is sometimes 
lethal to the snail, and it has been suggested 
that this may have a significant bearing on the 
infection rate among them, provision for which 
must be included in an analysis to allow exam- 
ination of this type of belief, though it might 
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later be permissible to exclude it if it were 
shown to have an insignificant effect. Proper 
allowance for this involves also taking normal 
death and birth rates into account and, in con- 
sequence, the expressions developed are rather 
complicated in appearance. It should, how- 
ever, be possible to use simplified forms for 
rough purposes when there is no desire to take 
possible minutiae into reckoning. 

The line of argument developed by Ross 
(15), in his section V, applies perfectly to the 
analysis of the infection rate among snails of 
a given age. Following this, when h<7, let 


an (6] 
Pao [7] 
L=a—B [8] 
L’=a+sB [9] 


Then the infection rate at any given age is 


given by 
L’—L 
S=f, [1 =pamz | [10] 


The infection rate in a community of snails, 
the age distribution of which is determined 
solely by a continuing death rate and birth rate 
not subject to seasonal or other such change, 
has been developed with the generous help of 
Dr. P. Armitage. The working has not yet 
been published, but it leads to the following 
expression 


—(v+Lf)n mat erorte-on 11 
— | ¢ r+Lf—f (11) 


which has been used in the preparation of 
figure 14. When A exceeds 7 it should be sub- 
stituted for 7 in expressions 6 and 11. 


Arborvirus Infections 


Arborvirus infection in the vertebrate is as- 
sumed to be followed, after an incubation pe- 
riod, by a short period of viremia, during which 
the individual may die, and then by a period of 
firm immunity in the survivors. The rates for 
death, emigration, and immigration are the 


763 








same for immune vertebrates as for nonim- 
mune animals which do not contract the 
infection. 

The notation used in the text in connection 
with malaria is followed, except that 


f is the proportion of infections which kill the 
vertebrate during the viremia stage. 

# is the proportion of animals which are 
immune. 

y is the proportion of animals with viremia. 

r is the probability of recovery from viremia 
in unit time. 

g is the proportion of animals newly born in 
unit time with respect to the total population. 
The expression for mosquito life, and expec- 

tation, is the same as used in the statement of 

malaria, as is also the reproduction rate, 2, bear- 
ing in mind that the recovery rate, 7, refers to 
the probability of recovery from viremia. 

The mosquito infection rate is given by 


a [12] 
ay—log, p 

The working of these expressions, which is 

complicated, is not here stated, but it leads to a 

definition of the final state, when stability is 

reached and rates are no longer increasing, 

though free interplay between the two infection 

rates has occurred. The value of w, the pro- 

portion of the population which is immune, is 

found by solving a quadratic equation, to do 
which let 





at Pak ag ; 
~ f 2 raf (—log.p wt 
and 
—f) (z—1) 
gees SE) 14 
a (14) 
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The possibility of maintenance of this en- 
demic state depends on the size of the popula- 
tion, its birth rate, the duration of viremia and 
the case fatality associated with infection. The 
critical values of these may be roughly esti- 
mated by noting that transmission becomes pro- 
gressively decreased when the value of y is such 
that it indicates a fractional number. 
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Parainfluenza Viruses in Southern Louisiana 


THOMAS E. FROTHINGHAM, M.D., and CHAIYAN K. SANYAKORN, M.D., Dr.P.H. 


ERTAIN of the many viruses newly recog- 
t. nized during the past decade have been 
found to possess properties which justify their 
inclusion among the myxoviruses. Because 
their shared properties differ somewhat from 
those of the traditional myxoviruses, they have 
been placed together to comprise the parain- 
fluenza group (7). Knowledge of their prev- 
alence and association with human illness has 
emerged from Washington, D.C. (2-5), Cin- 
cinnati, Ohio (6), Toronto, Canada (7), Cali- 
fornia (8), and Louisiana (9,10). 

In the course of attempting virus isolations 
from 343 infants and children hospitalized in 
New Orleans between May 1959 and April 1960, 
13 hemadsorbing agents were isolated. In ad- 
dition, serums from 380 other individuals were 
tested for neutralizing antibodies against four 
of the parainfluenza viruses. 


Materials and Methods 


Culture systems. Primary cell cultures were 
prepared from rhesus monkey kidneys (MK) 
and human amnion membranes (HAM). Con- 
tinuous line cultures of HeLa (77) and FL 
human amnion (72) cells were also used. For 
monkey kidney cells, growth media included 
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Hanks balanced salt solution (BSS), contain- 
ing 0.5 percent lactalbumin hydrolysate and 3 
percent calf serum. For the other cell types, 
growth media included Hanks BSS, 1 percent 
Eagle’s basal medium stock concentrates, and 
10 percent or 20 percent calf serum. Prior to 
use all cultures were washed with BSS and 
re-fed with a maintenance medium. Eagle’s 
basal medium without serum was used for MK 
cells. For HAM, FL, and HeLa ceils mainte- 
nance medium was the same with the addition 
of tryptose phosphate broth to 15 percent and 
heat inactivated normal rabbit serum to 5 per- 
cent. Penicillin, streptomycin, and mycostatin 
were in all solutions. 

Ten- or eleven-day embryonated hen’s eggs 
were employed, using standard virological 
techniques. 

Viruses. Sendai virus strain D/Sendai/52 
(13) was received from Dr. Keith Jensen in 
1956. Allantoic fluid from two egg passages 
was used in this work. Strain C243 of hemad- 
sorption virus type 1 (HA1) (2), strain C35 of 
hemadsorption virus type 2 (HA2) (2), and 
the Greer strain of croup associated virus (CA) 
(6) were received from Dr. Robert Chanock. 
Fluids from monkey kidney cell passages were 
employed as stock for HA1 and HA2. For CA 
virus stock, HAM cell passage fluid was used. 

Detection of virus. Virus was detected in 
cultures by the hemadsorption technique of 
Vogel and Shelokov (7/4), as modified by 
Chanock and others (2). 

Infectivity titrations were performed by 
inoculation of four cultures with each tenfold 
dilution followed by examination for hemad- 
sorption 4 days later. Cell culture infective 
dose 50 percent (CID;.) was calculated by the 
method of Reed and Meunch. 

Specimens. Specimens for isolation were 
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collected, at the time of admission, from 322 of 
an approximate total of 570 patients hos- 
pitalized between June 9 and September 10, 
1959, in the Tulane Medical School pediatric 
service of Charity Hospital. Pediatric house 
officers were urged to collect specimens from 
every patient admitted. Since it was generally 
known that these specimens were for virus 
isolation, it is likely that greatest effort was 
made to obtain specimens from those with clini- 
cal evidence of virus illness. Most of the 322 
patients were admitted because of acute inflam- 
matory disease. According to discharge diag- 
nosis, principal localization of the inflammation 
was respiratory in 25 percent, enteric in 16 per- 
cent, central nervous system in 15 percent, and 
generalized in 5 percent. Three hundred throat 
swabs, 294 fecal swabs, and 71 cerebrospinal 
fluid specimens were tested. Specimens were 
stored at 4° C., and brought to the laboratory 
within 24 hours for immediate inoculation or 
further storage at —20° C. 

Additional specimens were collected within 24 
hours of admission as follows: on May 22, 1959, 
throat, fecal, and cerebrospinal fluid specimens 
from a 16-year-old male patient with marked 
but transient encephalitis, hospitalized at Touro 
Infirmary in New Orleans; and between Decem- 
ber 26 and March 21, 1960, throat swabs from 
20 croup patients in Charity Hospital. 

All specimens, including cerebrospinal fluid, 
were collected into 1-ml. aliquots of mainte- 
nance medium containing rabbit serum and 
tryptose phosphate broth. 

Human serums were obtained in 1958 and 
1959 from residents of New Orleans and two 
nearby semirural communities to the southwest, 
during viral ecologic studies directed by Dr. J. 
P. Fox and Dr. H. M. Gelfand. Serum con- 
tributors were members of relatively young, 
lower socioeconomic families selected because 
they had young children and were willing to 
participate. There was fairly even distribution 
according to sex, color, and residence in New 

Orleans or the two outlying communities. 
Serums were stored at —20° C. 

Virus isolation. Except for specimens from 
the 20 croup patients, two cultures of each of 
the four cell types were inoculated with 0.1-ml. 
aliquots of a specimen. Incubation was at 
37° C. and stationary. Cultures were ex- 
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Percentage of 380 human serums positive for 
neutralizing antibodies against four parainflu- 
enza viruses, according to age 
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Years of age 


amined at 7-day intervals for cytopathic effect 
and finally for hemadsorption at 21 days. 
When cultures were suspected of being positive 
for virus effect, second and third passages of the 
fluid were made to fresh cultures, the third pas- 
sage providing stock material for the identifica- 
tion procedure. All isolates recognized by their 
cytopathic effect were tested for hemadsorption. 
Nearly all the throat specimens were tested in 
eggs after several months of storage at —20° C. 
and at least one thawing and refreezing. These 
attempts were negative and were considered 
unsatisfactory because of the circumstances of 
specimen storage. 

Specimens from the winter croup patients 
were inoculated amniotically into embryonated 
eggs and also into monkey kidney cell cultures. 
Amniotic fluids were tested for hemagglutina- 
tion of guinea pig red blood cells after the 
second of two 3-day passages. Monkey kidney 
cultures were tested by hemadsorption at 6 days 
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and, if negative, two additional 6-day passages 
were made. 

Uninoculated control cultures included with 
each group of primary isolation attempts mani- 
fested hemadsorption only in one instance in- 
volving FL cultures. There were no positives 
in the inoculated or other control tubes 
employed on that day. 

Isolate identification. Identification of iso- 
lates was attempted by use of antiserums to the 
four parainfluenza strains studied. Antiserums 
were obtained from rabbits given repeated 
intravenous and subcutaneous injections of 
virus-containing fluid. In proper dilution these 
antiserum; neutralized 100-1,000 CID;. of 
homotypic virus only. Isolates exhibiting 
hemadsorption were tested in aliquots contain- 
ing 100-1,000 CID,, for neutralization by these 
four antiserums. Four isolates were typed for 
us elsewhere as indicated below. 

Test for neutralizing antibody. Serums were 
heated at 56° C. for 30 minutes with the excep- 
tion, where possible, of that aliquot tested 
against CA virus, because heat inactivation has 


been reported to markedly decrease titer of this 
antibody (6). 

For screening, equal volumes of serum in 1:8 
dilution and viral antigen containing 100-1,000 
CIDs. per 0.1 ml. were mixed and held at 4° ©. 
for 30-60 minutes. Two-tenths milliliter of the 
mixture was added to each of two monkey 
kidney cultures, and after incubation at 37° C. 
for 4 days, the cultures were washed and tested 
for hemadsorption. Serums were thus screened 
simultaneously against the four viruses. Virus 
titrations accompanied each day’s test. 

Ant’ ody titrations were similarly performed 
using serial twofold serum dilutions. Dilutions 
were considered positive for neutralizing anti- 
body when hemadsorption was prevented in 
both cultures. 


Results 


Tsolations. Data pertaining to the isolations 
are summarized in the table. 

During July, August, and September 1959, 
specimens were collected from 322 patients. 


Isolation of 13 hemadsorbing agents from 343 infants and children hospitalized in New Orleans 
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Hemadsorbing agents were isolated from eight. 
There was no clustering of these positive pa- 
tients with regard to age, sex, race, residence, or 
diagnosis. Nonhemadsorbing, cytopathogenic 
viruses were isolated from 27 percent of the 
patients (enterovirus 14 percent, adenovirus 
4 percent, herpes simplex 2 percent, unidentified 
7 percent), but these viruses were not found in 
patients yielding hemadsorbing agents which 
were isolated from rectal as well as throat speci- 
mens. Occasionally HeLa or HAM cells were 
more sensitive than monkey kidney cultures. 

From December through March 1960 throat 
specimens were collected from 20 croup patients. 
Four yielded hemadsorbing and hemaggluti- 
nating agents which Dr. William Mogabgab in 
the department of medicine typed for us by 
hemagglutination inhibition. Although an 
etiological association between certain myxo- 
viruses and croup has been observed by others 
(5-7), the lack of a control group for these 20 
patients precludes similar interpretation in this 
instance. 

Serology. The percentage of those indi- 
viduals showing neutralizing antibodies to the 
four virus types was not markedly affected by 
race, sex, or residence. The effect of age is 
shown in the chart. 

The percentage of persons positive to HAI 
increased rapidly during the younger ages to 
approximately 90 percent at 10 years. For 
Sendai, on the other hand, the percentage of 
persons positive, although rising steadily with 
age, did not exceed 15 percent. Similar pat- 
terns between these extremes were found for 
CA and HA2. 

Of the 286 persons with HA1 antibodies, 123 
showed no antibodies to any of the other three 
agents. Seven of the 142 positive for CA, 6 of 
the 74 positive for HA2, and none of the 36 posi- 
tive for Sendai showed a similar monotypic pat- 
tern. Seven persons showed antibody to Sendai 
and HA1. Titrations of these serums simul- 
taneously against Sendai and HA1 revealed a 
higher titer for HA1 in every case. Similar 
tests made with 8 of 81 positive for HA1 and 
CA only and with 8 of 17 positive for HA1 and 
HA2 only revealed that in each instance the 
HAI titers equaled or exceeded those for CA or 
HA2. 


Heat inactivation of human serum has been 
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reported to decrease appreciably CA virus anti- 
body titer (6). No difference in titer was ob- 
served between heated and unheated aliquots 
of eight CA positive serums. These serums, 
however, had been frozen and thawed on a num- 
ber of occasions. No similar testing for effect 
of heat was performed on aliquots to which 
fresh normal serum had been added. 


Discussion 


Heterotypic responses in humans following 
myxovirus infections have been observed by 
others, and these findings must be considered 
here because of their importance to the question 
of the specificity of the serologic data. 

For example, Chanock and others (2,3) have 
observed that in a portion of children from 
whom HA2 was isolated and a satisfactory rise 
in complement-fixing antibody demonstrated, 
there also occurred quantitatively similar in- 
creases of antibody to HA1 and Sendai but not 
to mumps and CA. In children from whom 
HA1 was isolated with fourfold or greater anti- 
body rise, heterotypic increases were rarely ob- 
served. Infection of children with either HA1 
or HA2 did not result in rise in complement- 
fixing antibody to the group antigens of influ- 
enza A, B, or C, nor was influenza infection 
productive of complement-fixing antibody to 
culture fluid antigen of HA1 or HA2. 

Cook and others (75) have shown that in nine 
adults, four of whom had known infections with 
HA1 and five with HA2, antibody response was 
also frequently heterotypic. Pre- and post-in- 
fection serums were tested for complement fix- 
ation employing “viral” and “soluble” antigens 
and for infectivity neutralization of four para- 
influenza strains, mumps, and Newcastle disease 
virus (NDV). There were no rises to mumps 
or NDV. Frequent heterotypic parainfluenza 
rises, quantitatively similar to the homotypic 
rise to the complement-fixing antigens, were ob- 
served. By neutralization test there were also 
heterotypic increases, but the homotypic re- 
sponse was quantitatively, consistently, and in 
most instances markedly, greater. 

Increase in hemagglutination inhibition anti- 
body to Sendai virus has been observed in ad- 
ults, following mumps (/6), and in patients 
with infectious mononucleosis (77). 
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Thus, the presence of antibody is no guaran- 
tee of prior homotypic infection. Evidence that 
at least some of the positive tests for HA1, HA2, 
and CA antibody were indicative of homotypic 
infection comes from the six isolations of HA1 
reported here, and from Dick and others (70), 
who have recently isolated HA2 and CA from 
adults in the New Orleans area. In addition, 
in some individuals only one type of antibody 
was detected. 

The probability that the relatively few posi- 
tive tests for Sendai antibody represent hetero- 
typic responses is indicated by the following 
considerations. To our knowledge Sendai virus 
has been isolated only in the Far East and in 
Moscow. As this agent may be primarily iso- 
lated in eggs by widely used, conventional in- 
fluenza techniques, it is unlikely that it as yet 
exists far outside these areas. Hemagglutina- 
tion inhibiting antibodies have been demon- 
strated in a large proportion of human serums 
collected from a wide area of the United States 
(78). Because this work preceded recognition 
of the newer myxoviruses closely related to 
Sendai, it is not known to what extent these 
antibodies were the result of heterotypic re- 
sponse. In the present study, all of the rela- 
tively few persons showing Sendai neutralizing 
antibody had antibody to at least one other 
parainfluenza virus. In those showing anti- 
body to HA1 and Sendai only, the titer to HA1 
was the higher in each instance. 

It is of interest that while our isolations were 
chiefly HA1 for children, Dick and others (70) 
working with adults found HA2 and CA but 
not HA1. The agreement of these observations 
with the serologic findings suggests that the 
vast majority are infected with HA1 and be- 
come immune to it during their first 10 years, 
whereas most adults are susceptible to infection 
with HA2 and CA. Whether this pattern 
occurs generally is not known. 


Summary 

Thirteen hemadsorbing agents were isolated 
from 343 infants and children hospitalized in 
New Orleans, La., between May 1959, and April 
1960. Six of these isolates were typed as 
hemadsorption virus type 1 (parainfluenza type 
3), three as influenza type A2 and four were 
unidentified. 
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Serums from 380 other residents of southern 
Louisiana were tested for neutralizing anti- 
bodies to four of the parainfluenza viruses. The 
percentages of these individuals showing anti- 
bodies to HA1, croup associated, HA2, and 
Sendai viruses were 75, 37, 19, and 9, respec- 
tively. 

The findings of this study as well as those of 
similar studies reported in the literature indi- 
cate the presence in southern Louisiana of HA1, 
CA, and HA2 viruses but not of Sendai. 
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Migratory Labor 


Domestic agricultural migrants and their fami- 
lies number nearly 1 million persons—a population 
as large as that of any one of 15 States—who live 
and work for varying periods of time each year in 
about 1,000 counties, largely concentrated in 31 
States. The estimate is that there are from 350,000 
to 500,000 children who belong to these families. . . . 

Migrants may move across State and county lines 
several times during each crop season. They live 
in isolated places in temporary housing that is often 
substandard. They stop overnight by the roadside 
on long trips between work locations, with no facili- 
ties for decent human living. Their periods of work 
are frequently interrupted when weather and other 
conditions make work impossible. 
worker annually averages less than $1,000. . . 

Access to education and medical and hospital 
care is often barred by their isolation, lack of trans- 


Income per 


portation, failure to qualify for public assistance, 
and ignorance of where to go or how to find help. 
For some, difference in language creates additional 
barriers. 

Migrant agricultural families—and particularly 
their children—constitute the most educationally de- 
prived group in our Nation. Among adult members 
of the families, illiteracy is extremely high, and there 
is lacking even basic training in healthful living. 
This condition in itself would constitute a severe 
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educational handicap for the children, but there is 
the additional fact that the opportunity to attend 
school is often denied these children. Such educa- 
tional opportunities as may be available are often 
of an intermittent character. The vast majority of 
these children never attain the bare minimum of ed- 
ucation needed to take part in our society... . 

Efforts have been made by some communities to 
adapt their local health services to the facts of 
migrant families’ living and working conditions. . 

The usual approach is on an emergency basis. 
A child’s death from insecticide poisoning attracted 
newspaper reporters to a migrant labor camp within 
an hour’s drive of Chicago last summer. The child 
was almost forgotten as reporters discovered the 
depressed conditions of migrant families. Housing 
hardly fit for human beings served as their tempo- 
rary “homes.” 

Within a short drive of any one of a number of 
cities, closely similar conditions could be found 
The families live at our 


. The 


need for action in the educational and health areas 


during each crop season. 
back doorstep, unnoticed and forgotten. . 


is urgent.—Excerpt from statement by ABRAHAM 
Risicorr, Secretary of Health, Education, and Wel- 
fare, before the Subcommittee on Migratory Labor 
of the Committee on Labor and Public Weljare, 
U.S. Senate, April 13, 1961. 
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Salmonella infantis Isolated From Ham 


in Food Poisoning Incident 


ROBERT ANGELOTTI, Ph.D., GEORGE C. BAILEY, M.S., MILTON J. FOTER, Ph.D., 
and KEITH H. LEWIS, Ph.D. 


N OUTBREAK of gastroenteritis occurred 

among eight members of a family in Cin- 
cinnati, Ohio, in June 1960. Epidemiologic 
investigation by the Hamilton County Board of 
Health revealed that a 514 pound portion of 
smoked ham was purchased from a supermarket 
about 12 noon, June 17. The ham was taken 
home and refrigerated at approximately 60° F. 
Between 1 p.m. and 6 p.m. of the same after- 
noon, the eight persons ate either raw or fried 
slices of ham. Peas, cream-style corn, bread, 
coffee, and milk were available, but the only 
food eaten in common was ham. Within 8 to 
23 hours after ingestion, the members of the 
family suffered some symptoms of gastroen- 
teritis characterized by vomiting, diarrhea, 
fever, and prostration. All eight members ex- 
perienced acute diarrhea, but hospitalization 
was not required. A physician was called and 
the Hamilton County Board of Health was 
notified of the outbreak. 

The uneaten portion of the ham was obtained 
by the board of health for bacteriological 
analysis. A sanitarian was sent to the super- 
market to report on its general sanitation level 
and to gather any additional epidemiologic in- 
formation related to the outbreak. He reported 
that the meat storage box in the supermarket 
was dirty. It was operating above 50° F. and 
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was overloaded. A few of the hams were in 
contact with hot electric light bulbs, causing 
them to drip melted fat. 

Although food-poisoning outbreaks are not 
investigated routinely by the milk and food 
research laboratory of the Public Health Serv- 
ice’s Sanitary Engineering Center, the epi- 
demiologic evidence in this instance presented 
an interesting research opportunity ; therefore, 
the invitation to participate was accepted. 

We have observed that the routine laboratory 
examination of foods incriminated in outbreaks 
of gastroenteritis is often inadequate. Gen- 
erally, these examinations are perfunctory be- 
cause the laboratory workers may be unfamiliar 
with the necessary procedures for performing a 
critical microbiological analysis or they may be 
unaware of the significance of the numbers as 
well as the types of organisms present. There- 
fore, the following report of our investigation 
is presented in detail. 


Bacteriological Analysis 

A portion of the raw ham was examined in 
the laboratory 2 days after the outbreak oc- 
curred. Thirty grams of the ham was placed 
in 270 ml. of sterile, phosphate buffered dilu- 
tion water (7) and blended for 2 minutes at 
slow speed in a Waring Blendor cup. The re- 
sulting 1:10 dilution was examined microscop- 
ically by Gram’s stain and the blend analyzed 
as follows. 

Total aerobic count. Appropriate tenfold 
dilutions were prepared and plated in duplicate 
in Bacto-plate count agar, and the plates were 
incubated 48 hours at 35° C. 








Coliform count. Decimal dilutions were 
plated in duplicate in Bacto-violet red bile agar 
and incubated 24 hours at 35° C. Dark red 
colonies, at least 0.5 mm. in diameter, were 
counted and confirmed by inoculating into tubes 
of brilliant green lactose bile broth which were 
incubated 24 hours at 35° C. 

Fecal streptococci. Decimal dilutions were 
plated in duplicate in Bacto—KF streptococcus 
agar (2) and incubated 48 hours at 35° C. In 
addition to the plate-count method, an MPN 
determination was performed by transferring 
1.0-ml. portions from each selected dilution of 
sample into five tubes of azide dextrose broth 
and incubating 24 and 48 hours at 35° C. Con- 
firmation was made by transferring a loopful 
of broth from each positive tube in the last three 
positive dilutions to a tube of ethyl violet azide 
broth and incubating at 35° C. for 24 and 48 
hours and observing for turbidity (3). 

Staphylococcal count. The surfaces of du- 
plicate plates of Bacto-staphylococcus 110 agar 
were inoculated with 0.1-ml. aliquots of each 
decimal dilution. The aliquots were spread 
evenly over the surface with a sterile, bent, glass 
rod. The plates were incubated 48 hours at 
35° C. The ratio of pigmented to nonpig- 
mented colonies was determined for each of the 
countable plates, and representative colonies of 
each were picked and tested for coagulase pro- 
duction in the same ratio. 

Salmonellae count. One-tenth-milliliter ali- 
quots of each of the decimal dilutions were 
spread evenly over the surface of duplicate 
Bacto-brilliant green agar plates containing 
0.06 mg. of sulfadiazine per milliliter to sup- 
press the growth of Proteus, Pseudomona- 
daceae, and coliform organisms (4 and personal 
communication from M. M. Galton, 1958). The 
plates were incubated 24 hours at 35° C., and 
the number of pink colonies was recorded. In 
addition to the plating procedure, 1.0 gm. of 
ham was placed in 9.0 ml. of Hajna’s tetra- 
thionate broth (5) and incubated for 24 hours 
at 35° C. as a pre-enrichment technique. 
Growth from the tetrathionate broth was 
streaked onto duplicate plates of the brilliant 
green agar described above and incubated 24 
hours at 35° C. Typical Salmonella colonies 
were picked from both sets of brilliant green 
agar plates, and the isolates were identified ac- 
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cording to the biochemical and serologic schema 
of Edwards and Ewing (€). 

Clostridia. One milliliter of the original 
1:10 blend was inoculated into duplicate tubes 
containing 15 ml. each of Bacto-fluid thiogly- 
collate broth which was steamed 10 minutes 
just prior to inoculation to drive off dissolved 
oxygen. The broth was incubated for 24 hours 
at 35° C. A loopful of growth from the thio- 
glycollate broth was streaked onto duplicate 
plates of 5 percent rabbit blood agar and Mc- 
Clung-Toabe egg yolk agar (7). Both sets of 
plates were incubated 24 hours at 35° C. in a 
Case Anaero Jar (A), under an atmosphere of 
90 percent nitrogen and 10 percent carbon di- 
oxide (#2). Following incubation, the blood 
plates were observed for hemolytic colonies 
(both incomplete and complete hemolysis) and 
the egg plates for lecithinase-producing 
colonies. 


Production and Assay of Enterotoxin 


This laboratory has evolved over the years 
a fairly reliable assay for testing the entero- 
toxicity of staphylococcal culture filtrates based 
on the cat test. This assay requires the injec- 
tion of 5.0 ml. of culture filtrate into the 
saphenous veins of four cats (4 to 5 pounds 
each). Cultures are considered positive for en- 
terotoxin when they elicit vomiting in at least 
three of the four cats, between 20 minutes and 
3 hours after injection. This procedure con- 
sistently yields positive results with filtrates of 
Staphylococcus aureus, 196E and S6, known as 
enterotoxigenic strains. A modification of 
Casman’s (8) medium is used to produce toxic 
filtrates because the injection of unaltered 
medium sometimes results in the death of cats. 
The modified medium is composed of K,HPO,, 
0.05 percent; KH;PO,, 0.05 percent; MgSO,- 
7H.O, 0.01 percent; 1-cystine, 0.0025 percent; 
sodium acetate, 0.35 percent; 1-tryptophane, 
0.0075 percent; casamino acids (Bacto), 1.0 
percent, and the following concentrations per 
liter of Ca pantothenate, 500 micrograms; thia- 
min HCl, 40 micrograms; nicotinic acid, 1,200 
micrograms. The medium is adjusted to pH 7.2 
to 7.4 with 0.1 N NaOH and sterilized at 121° 
C. for 15 minutes. 

Toxic filtrates produced from the modified 
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Types and numbers of bacteria isolated from 
raw ham incriminated in an outbreak of gas- 
troenteritis 


Number of 
Type of Medium organisms 
determination per gram 
of ham 


} 
| 

Total aerobic plate | Plate count agar__| 268, 000, 000 
count. } 
| 


Violet red bile 
|| agar. 
Coliform bacteria__|{ Brilliant green 15, 000 
lactose bile 
broth. 
Fecal streptococci__| KF streptococcus 31, 000, 000 


medium. 


MPN Ethyl violet azide |f 31, 900, 000 


broth. 
| Staphy lococcus 
110 agar. 
Brilliant green 
agar. 9 
Tetrathionate 23, 000 
broth. 
Blood agar plates-_| 0 
zg yolk plates_ - - 


Staphylococci !_ 200, 000, 000 


Salmonellae 2 


Azide dextrose 
Fecal ee occi broth. 
Clostridia_ 2 


' An eight-to-one ratio of olin to villews ‘éaleshin 
observed; neither type was coagulase-positive. 
2 Identified serologically as Salmonella infantis. 


medium are obtained from shake cultures grown 
in an atmosphere in which 30 percent of the 
air is replaced with CO, as follows: 2 ml. of a 
24-hour staphylococcal nutrient broth culture 
is added to 25 ml. of medium in a 125-ml. Erlen- 
meyer flask. This flask is partially evacuated, 
and 30 percent of the original volume of air is 
replaced with CO,. The flask is then incubated 
for 24 hours at 35° C. on a reciprocating shaker 
operating at 120 strokes per minute. After in- 
cubation, 5.0 ml. of this culture is used to inoc- 
ulate a second 125-ml. Erlenmeyer flask con- 
taining 25 ml. of medium, which is gassed as 
described above and incubated for 6 hours at 
35° C.on the shaker. After 6 hours’ incubation, 
3.0 ml. of culture from the second flask is added 
to each 100 ml. of medium in a 500-ml. Erlen- 
meyer flask. The final flasks are similarly 
gassed and incubated at 35° C. on a reciprocat- 
ing shaker (100 strokes per minute) for 4 days. 
It is possible to produce 1,200 ml. of toxic cul- 
ture broth in a 6-liter Erlenmeyer flask. 
Following the final incubation, the cultures 
are centrifuged at 3,000 rpm for 20 minutes to 
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remove the cells. The supernate is passed 
through a Seitz filter, collected, and heated for 
30 minutes in a boiling water bath. After cool- 
ing, the filtrates are injected into cats as pre- 
viously described. The staphylococci recovered 
from the ham were tested for enterotoxin pro- 
duction by the above procedures. 


Results 


The results shown in the table summarize the 
bacteriological data obtained from the sample 
of ham. Though the total bacteria count was 
exceedingly high it was composed mostly of 
staphylococci and fecal streptococci. The iso- 
lated staphylococci, both pigmented and non- 
pigmented, were tested for coagulase production 
with negative results. Both types of colonies 
were cultured in modified Casman’s medium and 
tested for enterotoxin production by the cat test 
with similarly negative results. 

Only one streptococcal species, Streptococcus 
faecalis, and only one Salmonella, Salmonella 
infantis, were isolated from the ham. 

These data indicated that the organisms 
present in significant quantities in the ham were 
the staphylococci, enterococci, and salmonellae. 
Little significance was attached to the staphylo- 
cocci because none of 18 colonies tested (8 white 
and 1 yellow per countable plate) yielded posi- 
tive coagulase reactions. In addition, the 
separate testing of mixtures of yellow colonies 
and mixtures of white colonies for enterotoxin 
yielded negative results. Because of the large 
number of enterococci present, and the well- 
known pathogenicity of the Salmonella, these 
organisms were viewed with suspicion. Stool 
specimens were requested for examination, to 
help clarify the situation, but they were not 
available until 10 days after the outbreak. Of 
the eight persons affected, specimens were ob- 
tained only from the mother and father and two 
sons of grade school age living at home. The 
stools were examined for salmonellae and 
enterococci, employing the procedure described. 
Only one streptococcal species, S. faecalis, was 
isolated from the stools of both parents and one 
son. S. faecalis var. liquefaciens was the only 
one of the streptococci isolated from the stools 
of the other son. The number of enterococci in 
the feces ranged from 7 million to 35 million per 
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gram. Salmonellae were not recovered from 
the stools of the two boys; however, S. infantis 
was isolated from the feces of both parents. 


Discussion 


Though available evidence indicates that S. 
faecalis and its related varieties are associated 
with food poisoning, their role as etiological 
agents of gastroenteritis is not universally ac- 
cepted. However, when they have been in- 
criminated they have usually represented the 
predominant flora, with other types of food- 
poisoning organisms present in small numbers 
or undetected. In view of the inconclusive re- 
sults obtained from feeding experiments con- 
ducted by various investigators (9-/3), their 
real role is unknown. Nevertheless, until addi- 
tional information is provided which unequiv- 
ocally demonstrates whether this group of 
organisms is pathogenic or not, the presence of 
large numbers of alpha-type streptococci in 
foods incriminated in gastroenteritis outbreaks 
cannot be ignored. 

The occurrence of salmonellae in processed 
poultry has been established by Galton and 
others (74), and surveys conducted by members 
of the Communicable Disease Center, Public 
Health Service (15), have shown the association 
of S. infantis with processed poultry. How- 
ever, the occurrence of salmonellae in other 
meats is low (4, 1/6, 17), and in cured meats 
practically nonexistent. Ina recent survey con- 
ducted at the Sanitary Engineering Center, 
none of 314 cured or prepared meat products 
yielded salmonellae (78). Of the salmonellosis 
outbreaks reported in the United States from 
1956 through 1959, none was shown to be 
transmitted through ham (19). Thus, the oc- 
currence of salmonellae in cured meats, par- 
ticularly ham, apparently is a rarity in this 
country. For this reason, the isolation of S. 
infantis from the ham in this outbreak is 
noteworthy. 

Though the oral infective dose for humans is 
unknown for S. infantis, an estimate is obtained 
from the data of McCullough and Eisele (20). 
They found that the oral infective dose for sev- 
eral species of salmonellae ranged from a low of 
125,000 for S. bareilly to a high of more than 1 
billion for S. pullorum. The S. infantis con- 


774 


centration in the ham in this outbreak was esti- 
mated as 23,000 per gram. Assuming a 50- to 
100-gram weight per slice of ham, the ingested 
number of salmonellae approach 1 to 2 million 
per slice. Two persons consumed three ham 
sandwiches each. Such concentrations con- 
ceivably approach oral infective dosages. The 
number of S. infantis recovered from the ham, 
the prolonged incubation period, and the isola- 
tion of this organism from the stools of some 
of the patients is evidence for establishing a 
Salmonella etiology in this instance. Because 
the ham was in the home for less than 1 hour 
before a portion of it was eaten and because of 
the significant number of Salmonella it con- 
tained, the ham was assumed to be the original 
source of infection to the family. However, no 
attempt was made to establish the existence of 
a carrier in the family or to establish the pos- 
sible origin of contamination for the ham. 

The presence of enterococci and salmonellae 
together in the ham presents the possibility of a 
mixed infection. Though the weight of evi- 
dence incriminates the Salmonella, the possi- 
bility of a mixed infection or an enterococcal 
etiology cannot be excluded. 

This outbreak lends further support to our 
theory, derived from observation of previous 
reported outbreaks in which implicated foods 
contained large numbers of enterococci and rel- 
atively small numbers of other pathogenic bac- 
teria, that associative growth between certain 
enterococci and other organisms may possibly 
contribute to the development of typical food- 
poisoning symptoms. For example, investiga- 
tion of an outbreak aboard an interstate com- 
mon carrier revealed large numbers of 
enterococci and some Clostridium perfringens 
in the implicated turkey dressing (2/). 

Evidence is not currently available to weigh 
the significance of associative action in entero- 
coccal outbreaks. However, if such a condition 
is necessary, it may account for the failure of 
many pure cultures of enterococci to cause ill- 
ness when fed to volunteers in past investi- 
gations. 

Often, in the performance of a laboratory 
analysis of foods incriminated in food-poison- 
ing outbreaks, only the staphylococci are sought 
and merely the presence or absence of coagu- 
lase-positive types are reported. We should 
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like to stress again the importance of the num- 
ber of organisms present, as well as the type, 
in a suspected food. Coagulase-positive 
staphylococci are not uncommon in perishable 
foods, and the reporting of their presence with 
no reference to numbers per gram is insufficient 
evidence to establish the etiology of an out- 
break. The incubation periods of staphylococ- 
cal, enterococcal, and clostridial types of food 
poisoning are so similar and overlapping that 
their use for determining the type of organ- 
ism to be sought in the food may lead to er- 
roneous conclusions. 

The latest figures from the National Office 
of Vital Statistics of the Public Health Service 
reveal that approximately half of all the re- 
ported food-poisoning outbreaks are classified 
as “unknown etiology.” ‘This situation may be 
remedied by more intensive analysis of the foods 
involved. Examination of foods implicated in 
outbreaks of gastroenteritis should include de- 
tection and enumeration for enterococci and 
clostridia. However, the presence of these or- 
ganisms in food is not uncommon, and, as with 
the staphylococci, an estimate of the number 
present is necessary before their role can be 
assessed. Instances in which large numbers of 
these organisms are found, or in which they 
constitute the predominant flora, may be con- 
sidered significant. Though salmonellae nor- 
mally are present in small numbers in some raw 
foods, their presence in cooked foods or foods 
which receive heat treatment sufficient to de- 
stroy them is particularly noteworthy. How- 
ever, here again an attempt should be made to 
enumerate the salmonellae in order to determine 
the numbers which are associated with cases. 


Summary 

Investigation of an outbreak of gastroenter- 
itis affecting eight members of a family revealed 
that the only food eaten in common was ham. 
Bacteriological examination of the ham dis- 
closed that the organisms of significance present 
in large numbers were Streptococcus faecal’s 
and Salmonella infantis. 

Stool specimens of the persons affected con- 
tained large numbers of S. faecalis. Stools of 
two of the patients were positive for S. infantis. 

The contamination of ham with S. infantis 
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is noted because of its rarity, and the data 
available indicate the outbreak was due to either 
a mixed infection of enterococci and salmonellae 


or to S. infantis alone. 


EQUIPMENT REFERENCES 


(A) Bacteriological culture media. Case Laboratories, 
Inc., 515 N. Halstead Street, Chicago 22, Il. 

(B) Gasses in mixture form. Matheson Company, 
Inec., P.O. Box 966, Joliet, Tl. 
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British Editor Prescribes Vigorous Writing 


American physicians should write in the 
same vigorous language they use in speaking, 
advises Dr. T. F. Fox, editor of The Lancet, 
in an interview reported in Medical Wor!d 
News, March 31, 1961. “What they say aloud 
is usually concise and effective . . . yet when 
the American takes pen in hand, he all too 
often seems constrained to use a sort of sci- 
entific literary language which conceals sense 
instead of displaying it,” says Dr. Fox. 

“In my opinion, the writer is not writing 
as himself—as a human being, as a person— 
but in the pretentious way he thinks fitting for 
an author. 

“I believe that real harm has been done to 
medical practice by teaching doctors to think 


It is this that 
leads to Mrs. Smith becoming, in the doctor's 


in terms detached from people. 


mind, the case of splenomegaly in bed 61—at 
which point the human relationship is broken. 

“In The Lancet we prefer that the facts not 
be disguised—that patients be called patients, 


And if 


people have to die, I’m against efforts to 


not subjects, or material, or a series. 


escape reality with phrases such as ‘proceeded 
to a fatal termination’. . . . 

“We should base our writing on our speech. 
Language is primarily something spoken, and 
only the highly expert should venture far from 
the straightforward terms in which we instruct 
our wives, reprove our children, and tell the 


baker how many loaves to deliver.” 


Public Health Reports 





January 


Pathogenicity 
of strains of Salmonella meleagridis and Sal- 
spray-dried 
J. Infect. Dis. 88: 278-289 (1951) ; 
Salmonella 
Salmonella 
bareilly obtained from spray-dried whole egg. 


J., Sherwood, W. W., and Wilson, E.: A 
food poisoning outbreak aboard a common car- 
Pub. Health Rep. 75: 527-531, June 1960. 


Preliminary Tests With DDVP Vapor 


for Aireraft Disinsection 


DARRELL R. MADDOCK, M.S., VINCENT A. SEDLAK, B.S., and H. F. SCHOOF, Ph.D. 


FFECTIVE disinsection of aircraft is es- 

sential to prevent the introduction of nonin- 
digenous insects into the United States. Present 
disinsection procedures rely on the treatment of 
passenger and baggage compartments by means 
of aerosols. Despite the toxicity of such aero- 
sols to insects, experimental treatments of the 
baggage compartments of planes have shown 
that the percentage kill of test houseflies is not 
adequate, even at levels 10 to 20 times the dos- 
ages normally used. 

Other types of insecticidal applications have 
been studied as possible substitutes for the aero- 
sol technique, but the only one of promise was 
that reported by Quarterman and Sullivan (7). 
They found that vapor from lindane-treated 
filters installed in the ventilating system of an 
aircraft gave excellent kill of free-flying house- 
flies at an exposure period of 30-60 minutes and 





The authors are with the Communicable Disease 
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Dr. Schoof are medical entomologist and chief, re- 
spectively, of the Biology Section, Technical 
Development Laboratories, Savannah, Ga. Mr. 
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cology Section, Technology Branch, Atlanta. John 
Olson, Jr., of the Technical Development Labora- 
tories, assisted in conducting the tests. 

Dr. John Porter, Division of Foreign Quarantine, 
Public Health Service, Miami, Fla., obtained in- 
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can World Airways, Inc. John C. O'Neal, facilita- 
tions superintendent, Pan American World Airways, 
Inc., made arrangements for the aircraft used in 
these tests and extended numerous other courtesies 
to the investigators. 
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at concentrations of 0.09 to 0.16 ug. of lindane 
per liter of air. Since that time, considerable 
work (2, 3) has been done to explore the 
feasibility of using insecticidal vapor for air- 
craft disinsection. The toxicant used was 
DDVP. As one of the steps in this compre- 
hensive study, a series of tests was conducted 
on the ground with commercial aircraft of 
the DC-6 and DC-7 types at the Miami Inter- 
national Airport in 1959. 

The DDVP vapor was produced by experi- 
mental dispensers (see illustration), which 
consisted of a squirrel cage fan (10 cfm) 
attached to a polyethylene flask containing pu- 
rifled DDVP and a wick of coarsely woven 
fiberglass fabric (4). Air from the fan 
passed into the flask through a polyethylene 
tube inserted in the apex of the wick and 
then was discharged to the exterior through 
one or two side ports. The wick through which 
the air passed was saturated with DDVP. 

Since initial tests indicated that the instal- 
lation of such a vaporizer at each end of the 
passenger compartment did not provide ade- 
quate distribution of the DDVP vapor, the 
vaporizer was attached to the exterior of the 
plane so that the discharge of the vaporizer 
was directed into the intake of the ground 
ventilating system. During the course of each 
treatment, the ventilating system was in oper- 
ation. According to information supplied by 
Pan American World Airways, Inc., the ground 
ventilating system provided approximately one 
exchange of air every 3 minutes. 

Houseflies were exposed in tubular wire- 
screen cages (3.5 inches in diameter and 4 
inches high) closed with paper covers. Twelve 
to sixteen cages, each holding approximately 
200 flies of mixed sexes, were positioned from 
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the front to the rear of the passenger compart- 
ment as follows: in baggage racks, on the floor 
in relatively unprotected places, underneath and 
on seats, and in cloakrooms and lavatories. 
Generally three or more tests were run in the 
same plane before another plane was used. 
Following several of the tests, flies were placed 
in screen wall cages and exposed to various 
types of interior surfaces to ascertain the per- 
sistence of any DDVP residues thereon. 

To determine concentrations of DDVP vapor, 
analysis was made of air samples collected 2 
feet above floor level during the entire 30-min- 
ute test period (5). Thus, the air concentration 
data represent the average air concentration 
during the 30-minute fly exposure period. 


Results 


The data for six tests conducted in the pas- 
senger compartment of a DC-6B aircraft (3,600 
cu. ft.) are given in table 1. Since the average 
kill of test 2 was less than 70 percent, the fan 
motor of the vaporizer for test 3 was insulated 
to increase the temperature of the air, thereby 
increasing the rate of DDVP vaporization. 
When only a slightly increased kill was ob- 
tained, two vaporizers with insulated motors 
were used in test 4. Despite the apparent ab- 
sence of any increase in the average vapor con- 
centration over that of test 3, the average 
mortality for test 4 was 96 percent. 

In the second series of three tests (5, 6, and 
7), in which two vaporizers also were employed, 
100 percent kills were obtained at all sites ex- 
cept two, where the levels were 96 and 99 per- 


Table 1. Average percent mortality of caged 
Musca domestica of mixed sexes exposed to 
DDVP vapor at 12 sites in the passenger com- 
partment of a DC—6B aircraft, Miami, Fla. 


DDVP Average 

Test No. Temperature) (microgram 24-hour 

°F per liter) mortality 

| (percent) 
2 76 0. 14 67 
3 76 28 75 
4 77 28 96 
5 75 . 28 100 
6 S 74 . 25 99 
7 81 ll 100 
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Table 2. Average percent mortality of caged 
Musca domestica of mixed sexes exposed to 
DDVP vapor at 12 sites in the passenger com- 
partment of a DC-7B aircraft, Miami, Fla. 


Average 24-hour 
mortality (percent) 
Temper- 


Test ature DDVP 
No. (°F.) (micro- Exclusive 
gram per | All sites of cage site 
liter) in 
| cloakroom 
9_ 78 0. 22 a2 81 
10 79 17 75 85 
11 79 .18 79 91 
12. 80 A Soe 87 96 
13_ 85 <a 97 99 


1 Based on single air sample. 


cent. Vapor concentrations were in a range of 
0.11 to 0.28 pg. per liter of air. However, 
knockdown observations on the caged flies 
indicated a progressive increase in vapor con- 
centration, the knockdown time (KDT;,) aver- 
aging 18.5, 18.0, and 14.9 minutes for tests 5, 6, 
and 7, respectively. Temperature rose from 
74° to 81° during the sequence of the three tests. 

Data for the tests in a DC-7B passenger com- 
partment (4,200 cu. ft.) are given in table 2. 
A single vaporizer was used in tests 9, 10, and 
11, and two units in tests 12 and 13. Vapor 
concentrations were approximately the same in 
tests 9-11 with average fly mortality ranging 
from 72 percent to 79 percent. In tests 12 and 
13 vapor concentrations were similar, the aver- 
age kill in test 12 being 87 percent and in test 
13, 97 percent. 

The kills obtained in tests 11 and 12 were 80 
percent or higher at all sites except in the cloak- 
room. The latter gave the lowest mortality in 
all tests, but in test 13, it showed a kill of 86 per- 
cent. The poor kills in the cloakroom chiefly 
arose from the fact that, in contrast to the 
DC--6B, this area in the DC-7B was not serviced 
by an air duct. Ifthe cloakroom site is omitted, 
the average mortality is increased 9 to 12 per- 
cent in tests 9-12 (table 2). 

Thirty minutes after three consecutive tests 
(5, 6, and 7), in a DC-6B determinations were 
made on the persistence of DDVP in the air and 
on the compartment surfaces. Flies were ex- 
posed in screened tubular cages and in wall 
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cages fastened to vinyl plastic and stainless 
steel surfaces for this evaluation. The caged 
flies not in contact with a surface showed an 
average kill of 44 percent with a 40-minute ex- 
posure. With the same exposure time, wall 
age tests gave an average kill of 60 percent. 
Most of the mortality obtained was due to the 
kill of the male flies. The concentration of 
DDVP was approximately 0.03 yg. per liter of 
air. 

After each of tests 9-13, one or two wall cage 
tests were run on leather and on vinyl plastic 
surfaces using 30-minute exposures. Mortality 
ranged from 11 to 15 percent, 25 to 57 percent, 
24 to 36 percent, 21 to 22 percent, and 5 to 38 
percent, after tests 9, 10, 11, 12, and 13, respec- 
tively. Following 5 hours of ventilation of the 
aircraft after test 13, wall cage mortality on 
vinyl! plastic and on leather was 0 to 5 percent. 


Discussion 


One of the significant points of these tests is 
the fact that DDVP vapor dispensed by an ex- 
perimental vaporizer into the ventilating sys- 
tem of a commercial aircraft produced effective 
kills of the test specimens distributed at various 
sites and elevations in the passenger compart- 
ment. The dosages recorded indicate that 
against houseflies vapor concentrations of ap- 
proximately 0.3 pg. per liter of air were highly 
effective. This concentration is somewhat 
higher than those reported from the tests in 
simulated aircraft (2), in which 0.15 pg. of 
DDVP per liter of air yielded a mortality of 
95 percent or higher. 

The relationship between KDT;, and 24-hour 
mortality was quite similar to that observed in 
earlier simulated field and laboratory tests (3). 
In these tests, a KDT;) of 18 minutes or less 
forecast female kills of more than 94 percent. 
During the present tests, a KDT;, of less than 
18 minutes indicated 100 percent mortality of 
both sexes, a KDT;,, of less than 23 minutes, 95 
to 100 percent. At KDT%9’s between 26 and 3 
minutes, the mortality was above 94 percent in 
only 2 of 15 observations. 

Treatment of the aircraft with DDVP at the 
concentrations recorded was not perceptible to 
the workers after the initial minute. The four 
participants in this work remained in the pas- 
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senger compartment during the entire period of 
all treatments and did not notice any adverse 
effects. The absence of any effects was expected 
in view of previous studies (6) in which six 
individuals exposed for 1 or 2 hours on each 
of 4 consecutive days to an average concentra- 
tion of DDVP vapor of 2.1 yg. per liter of air 
showed no effect except for a questionable low- 
ering of the plasma cholinesterase in two indi- 
viduals. Under the same conditions an average 
concentration of 0.2 pg. of DDVP per liter 
of air was required for effective kill of house- 
flies exposed for 30 minutes. 

Data from the persistence tests indicate that 
the vapor produces transient residues on the 
interior surfaces, which soon dissipate. The 
vinyl plastic surfaces tested retain vapor resi- 
dues much more readily than do other surfaces, 
such as upholstery, carpet, and curtains (4). 

The results of these tests indicate the feasi- 
bility of using an insecticidal vapor for the ef- 
fective disinsection of aircraft. The principal 
advantage of such a method is that the toxicant 
can be dispersed throughout the passenger com- 


Experimental DDVP vaporizer 


AIR SUPPLY FROM 

SQUIRREL CAGE 

BLOWER aye POLYETHYLENE TUBING 
praia. | | (1" INSIDE DIAMETER ) 









POLYETHYLENE BOTTLE 





<S 
> 








1 1/2" DIA. HOLE 


SSSsss5s> 


\¢ 


SILIEUETITELLLIEDTLIESILELLELOELTOPEEEE 






VP VAPOR 
p00 





20 ML. 
TECHNICAL 
bOvP 


SSLLEEEEEMMEEEE EE ETEEM TUTTE MTEATEERTEBOE POE 
































779 





partment area without depending upon crew or filters in the ventilating system. J. Econ. Ent. 


quarantine personnel for this operation. In 46: 715-716, April 1953. 
(2) Jensen, J., Sedlak, V. A., and Corey, H. S.: Disin- 


addition, the preliminary data suggest that the erage Rahat 

‘pl . . : section studies in simulated aircraft passenger 
vapor disinsection would be far less objection- compartment with P-82 labeled DDVP. A. 
able to the passengers and crews than the aerosol Chemical phase. (To be published.) 
method currently used for that purpose. (3) Maddock, D. R., and Schoof, H. F.: Disinsection 


Based on the present. findings, future studies studies in simulated aircraft passenger com- 
partment with P-32 labeled DDVP. B. Biologi- 


on the vapor method of disinsection should , 
point toward the development of a dispensing pach cage hagas, acta 
(4) Maddock, D. R., Sedlak, V. A., Schoof, H. F., and 


unit that would be wholly mechanical in opera- m ag cI coats RABI 
r 2 earce, G. W.: Biological effectiveness of vapor 
tion, that preferably would not employ the tox1- deposited residues of DDVP on different air- 
cant as a free liquid, and that would be suitable craft surfaces. (To be published.) 

for permanent installation in the aircraft. (5) Determination of DDVP in air. Chemical Mem- 
Concurrent with or following such studies, de- orandum No. 6. U.S. Communicable Disease 


Center, Technical Development Laboratories, Sa- 
vannah, Ga., March 1960. 

(6) Witter, R. F., Gaines, T. B., Short, J. G., Sedlak, 
Vy. A., and Maddock, D. R.: Studies on the safety 


tailed tests on the toxic hazard of such a unit 
would be required. 


a of DDVP vapor for the disinsection of commer- 
(1) Quarterman, K. D., and Sullivan, W. N.: Disin- cial aircraft. Bull. World Health Organ. (In 
sectization of aircraft by lindane vapors from press. ) 


Planning Long-Term Care Facilities 


A joint committee to develop principles and recommendations for 
planning of facilities for long-term patient care has been formed by 
the American Hospital Association and the Public Health Service. 
The first meeting was held July 25-26, 1961, in Washington, D.C. The 
17-member committee is headed by Ray E. Brown, superintendent of 
the University of Chicago Clinics and past president of the AHA. 

According to State Hill-Burton hospital construction authorities, 
there is a national shortage of more than one-half million beds for 
long-term care. This number is expected to grow as the aged popula- 
tion increases. Moreover, many nursing homes are structurally below 
standard and do not provide all the necessary types of services and 
care, 

Through the new committee, the American Hospital Association 
and the Public Health Service hope to establish guidelines that will 
help national, State, and local groups plan for adequate long-term 
care facilities coordinated with the community’s health program. 
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Drinking Water Standards, 1961 Revision 


The 1961 revision of the Public Health Serv- 
ice Drinking Water Standards includes for 
the first time limits for concentrations of radio- 
nuclides in water. Limits for several new 
chemicals, including some types of synthetic 
chemicals, also have been added. This re- 
vision, the first since 1946, is the work of a 
special advisory committee of physicians, 
scientists, engineers, and administrators, with 
assistance from a technical subcommittee of 
Public Health Service officers and a toxicologi- 
cal task force. 

The Public Health Service Drinking Water 
Standards were first formulated in 1914 to 
protect the health of the traveling public. 
They have been revised at irregular intervals 
since that date, and their use has become wide- 
In view of the accelerating pace of 
technological developments affecting water 
quality, the 1961 revision committee recom- 
mends that a mechanism be established for 
continual appraisal and appropriate revision of 
the standards. 


spread. 


Controls on Radioactivity 


Recognizing that the effects on large popu- 
lation groups of chronic exposure to low concen- 
trations of radioactive materials are not yet well 
defined, the committee set limits which it con- 
siders conservative, based on the best informa- 
tion now available. They may be adjusted 
upward or downward as new and better data 
become available. 

The concentrations of radionuclides specified 
for drinking water, shown in the tabulation 
below, are intended to limit intake of these 





The information presented here is taken from the 
report of the Advisory Committee on Revision of 
the Public Health Service 1946 Drinking Water 
Standards. 
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substances by this route so that total radiation 
exposure of population groups does not exceed 
the values given in the appropriate Radiation 
Protection Guides recommended by the Federal 


Radiation Council. 
Concentra- 
tion 
Radionuclide 
me 
REIN, a ue ee ee 10 
Gross beta activity (strontium 90 and alpha 
cmitiore -nisset p32 2. ee oo 
*Negligibly small fraction of the above specific lim- 
its, where the limit for unidentified alpha emitters is 
taken as the limit listed for radium 226. 


Concentrations of radionuclides which ex- 
ceed, on the average, the specified values for 1 
year constitute grounds for rejection of the 
water supply. However, where the total intake 
of radium 226 and strontium 90 from all sources 
has been determined, these values may be ad- 
justed by appropriate authorities so that the 
total intake of radium 226 and strontium 90 
will not exceed 7.3 yc. per day and 73 pe. per 
day, respectively. 

When mixtures of radium 226, strontium 90, 
and other radionuclides are present, the spec- 
ified values must be modified to assure that the 
combined intake is not likely to result in radia- 
tion exposure in excess of the values recom- 
mended by the Federal Radiation Council. 


Limits for Chemical Substances 


The new revision of the Drinking Water 
Standards includes two types of limits for 
chemical substances: limits which should not 
be exceeded when more suitable supplies are 
or can be made available at reasonable cost 
and limits which if exceeded are grounds for 
rejection of the supply. 

The following concentrations should not be 
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exceeded when in the judgment of appropriate 
authorities other more suitable supplies are 


available : 
Concentration 


Substance (mg./1.) 
Alkyl benzene sulfonate (ABS) ----------- 0.5 
EEE SE Se eee . 01 
Ee | 
ie ic ieee +o 1.0 
Carbon chloroform extract (CCE) ----_---~- .2 
EEE a a ee . 01 
ESS SEINE I AL ECT ED aS 3 
EEE . 05 
I catia 45.0 
Tee iio nme mainmie chan . 001 
iene as ae O 
eens Gaeeeeven eelids..........._.......... 500. 0 
RE 5.0 


*In areas where nitrate content of water is known 
to be in excess of the listed concentration, the public 
should be warned of the potential danger of using the 
water for infant feeding. 


If concentrations exceed the values listed be- 
low, the water supply is subject to rejection : 


Concentra- 

tion 
Substance (mg/l1.) 
gS) Ce lacie scaiad ites acag! 
I cece Ae 
I se tssa dnote . 01 
as . 05 
I RI ne pint rd cdimes 2 
RR REST oe ae ere 7 . 05 
SE a ae ee ea . 01 
I I 8 or Sa aa 


Recommended control limits for fluoride in 
water are based on air temperatures. When 
fluoride is naturally present in drinking water, 


the concentration should not average more than 
the appropriate upper limits in the table below. 
Presence of fluoride in average concentrations 
greater than two times the optimum values con- 
stitutes grounds for rejection of the supply. 
For water supplies that are artificially fluori- 
dated, the average fluoride concentration must 
be kept within the upper and lower control 
limits. 

Fluoride concentration 

(mg./1.) 


Annual average maximum Lower Optimum Upper 


daily air temperature ’* limit level limit 
IE See ae gee 0.9 1,2 ob i 
EE et cent 2% .8 ee 1.5 
RS ee eae .8 1.0 1.3 
63.9-70.6 ___- eit anieiees a i .9 1.2 
70.7-79.2 _- afew vit .8 1.0 
79.3-90.5 _- ie [a Se ot .8 


*Based on temperature data for a minimum of 5 
years. 

The advisory committee considered the in- 
clusion of limits for the more common chlori- 
nated hydrocarbon and organophosphate in- 
secticides, but the information available was not 
sufficient to establish specific limits. Moreover, 
the concentrations of these chemicals where- 
ever they were tested have been below values 
that would constitute a known health hazard. 
The committee believes, however, that pollution 
of water supplies with such contaminants might 
become significant and urges that the problem 
be kept under close surveillance. The commit- 
tee also recommends that regulatory actions be 
taken to minimize concentrations of such chemi- 
cals in drinking water. 


Damaged on Arrival 


Please advise Public Health Reports when copies fail to arrive clean 


and whole. We shall be glad to replace damaged copies. 


Since a 


protective wrapper would add considerably to the expense of distribu- 
tion, we plan to continue to mail the journal open unless the incidence 
of damage justifies a change. Epidemiologically speaking, preventive 
action does not seem warranted by the data available. 
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Use of Reference Samples in Evaluating 
Water Laboratories 


ARNOLD E. GREENBERG, S.M. 


NDER REGULATIONS adopted in 1951 
U (1) water laboratories in California must 
be approved by the California State Depart- 
ment of Public Health if their findings are to be 
accepted by a health jurisdiction. Develop- 
ment of the regulations and proposed methods 
of operation under them have been described by 
Hartmann (2). As was observed, satisfactory 
operation of an approval program requires ade- 
quate methods for assessing work quality both 
prior to and after granting approval. Use of 
reference, or check, samples has proved the sin- 
gle best means of meeting this need. Since 
1952, reference samples, either for chemical or 
bacteriological analysis, have been distributed 
to these laboratories, which now number 107. 
Results obtained from analysis of these samples 
have formed the basis for additional control 
measures. 

The Analytical Reference Service of the Pub- 
lic Health Service has more recently developed 
a similar reference program for State labora- 


tories (3). The national program, however, is 


voluntary, whereas in California participation 
is a condition for obtaining and maintaining 
an approved status. Also, the national pro- 
gram has as a major goal the evaluation of 
methods, while the California program is prin- 
cipally for control of work quality. 

As an example of how the California program 
operates and to show generally how reference 
samples may be used, a detailed description is 





Mr. Greenberg is chief of the sanitation and radia- 
tion laboratory, division of laboratories, California 
State Department of Public Health, Berkeley. Ro- 
land L. Giusti, assistant chief of the laboratory, and 
Marjorie Lollich, division analyst, assisted in con- 
ducting the program and analyzing the data. 
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presented of one chemical reference sample, dis- 
tributed in January 1960 to the 63 laboratories 
approved for chemical analysis. This report 
summarizes and evaluates the results obtained 
by the participants. 


Preparation of Sample 

Ideally a reference sample should contain 
known amounts of the constituents to be sought 
(3). Unfortunately, because of the large vol- 
ume required, it was impractical to prepare a 
standard solution. Instead, the laboratories 
were sent replicate 1-gallon samples of water 
bottled in clean, dry containers at a water treat- 
ment plant handling surface water. An instruc- 
tion sheet, which was also the report form, ac- 
companied each sample. Analyses for calcium, 
magnesium, sodium, potassium, alkalinity, 
chloride, and sulfate were required, but not all 
laboratories made all analyses. The labora- 
tories were asked to treat the reference sample 
as they would routine samples except each anal- 
ysis was to be made in duplicate. Details of 
the methods used, the initials of the analyst, and 
the laboratory worksheet were also requested. 
In the sanitation and radiation laboratory of 
the State health department each of seven chem- 
ists individually analyzed the reference sample 
in an attempt to provide basic information on 
its composition and the variability of results. 


Results 


A summary of the results obtained is shown 
in table 1. In calculating the mean and stand- 
ard deviation for the participating laboratories, 
a two-step procedure was used (4). First, the 
averages of all paired values were used to cal- 
culate the grand mean and standard deviation 
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for each constituent. Second, all values differ- 
ing from the grand mean by more than +2 
standard deviations were excluded, and the 
mean and standard deviation were recalculated. 
This procedure is open to statistical question, 
but in practice it serves to eliminate an undue 
influence of gross and obvious errors such as 
dilution errors. The coefficient of variation ex- 
presses the standard deviation as a percentage 
of the mean. 

Data on analytic methods used by the labora- 
tories are summarized in table 2. Here, the 
mean and standard deviation were calculated 
conventionally ; therefore, the data in tables 1 
and 2 are not directly comparable. The data 
in table 2 are useful, however, in comparing dif- 
ferent methods for the same constituent. For 
all constituents except alkalinity one method 
was definitely the predominant choice among 
the laboratories. For calcium and magnesium, 
it was EDTA titration; for sodium and potas- 
sium, flame spectrophotometry; for chloride, 
Mohr titration; and for sulfate, the gravimetric 
procedure. In determination of alkalinity the 
number of laboratories using the pH meter and 
the number using methyl orange indicator were 
about equal. These generalized observations 
closely parallel those obtained by the PHS Ana- 
lytical Reference Service (3). With few ex- 
ceptions the methods used were in accordance 
with Standard Methods (5). 


Discussion 
Inspection of the data in table 1 shows that 
results obtained in the State health department 


laboratory were less variable than those ob- 
tained by the participating laboratories. In 
the State health department laboratory there 
were only two major sources of variation: (@) 
differences between replicate samples and (/) 
differences between analysts in the same lab- 
oratory using the same methods. For the 
other laboratories the sources of variation were 
more numerous and possibly more significant. 
They were: (a) differences between replicate 
samples, (4) differences between laboratories, 
(c) differences between analysts, (d) differences 
between methods. Because of these differences, 
results of each laboratory were compared with 
those obtained by all the participating labora- 
tories rather than with the results of the State 
health department laboratory. Therefore, the 
means and standard deviations for the ap- 
proved laboratories shown in table 1, calculated 
by the two-step procedure, do not include re- 
sults of the State health department laboratory. 

Results of the duplicate analyses made by 
each laboratory were in most instances identical 
or very similar. Therefore, no statistical anal- 
ysis was made of the paired values. Judging 
by the initials of the analysts given on the 
reports, the duplicate analyses were generally 
made by one chemist, although in a number of 
laboratories two or more chemists participated. 
Laboratory worksheets submitted by the labor- 
atories proved quite useful. First, they 
permitted an examination of analytic details 
and recordkeeping procedures, and second, 
all results which were grossly deviant from 
others could be checked. In a number of re- 


Table 1. Summary of results obtained on analysis of reference sample by the sanitation and radia- 
tion laboratory of the California State Department of Public Health and approved water labora- 


tories in the State 





Sanitation and radiation laboratory 





Approved laboratories 











Constituent | 

| Mean Standard | Coefficient Mean Standard | Coefficient 

| (mg./L) deviation | of variation (mg./I.) deviation | of variation 

(mg./l.) | (percent) (mg./l.) | (percent) 
idee 52 Pear gts SRCa areca Rte Sarre eerily 
SES EPR er eee 46. 0 0. 675 1. 47 46. 5 1. 87 4. 02 
NE Gay ee eae aa Ne 21.3 . 499 2.35 21.2 2. 54 | 12.0 
a Rig is eal wen 75. 0 1. 52 2. 03 75.9 4, 25 | 5. 60 
a Ni ice ewier ns 3. 8 . 180 4. 76 3. 5 67 19. 1 
Alkalinity - - - --- Be Ce eee 84. 1 1. 80 2. 14 89. 5 3. 82 | 4. 26 
| ES ae Be Se ace ote we ew 114. 1 1. 33 1. 16 114. 6 3. 24 | 2. 83 
a ee Reged = 28 Shs Sees 110.5 2. 03 1. 84 109. 8 5. 44 | 4. 96 
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ports significant arithmetic errors were found 
and corrected. 

For evaluating the performance of the partic- 
ipating laboratories the following arbitrary 
criteria were used: (a) results falling between 
the mean and +1 standard deviation were 
acceptable; (6) results between +1 and +2 
standard deviations from the mean were accept- 
able but questionable; and (c) results outside 
the limits of +2 standard deviations were un- 
acceptable. A summary of performance by 
these criteria is shown in table 3. Of the 63 
participating laboratories, 1 laboratory pro- 
duced unacceptable results for 6 determinations, 


1 for 4 determinations, 1 for 3 determinations, 
7 for 2 determinations, and 19 for 1 determina- 
tion. Thus 29 laboratories, or 46 percent, pro- 
duced unacceptable results for one or more 
constituents. These laboratories will receive 
continued close scrutiny. 

On a percentage basis the mean of the results 
on caleium reported by the participating labo- 
ratories was essentially equal to the mean of the 
results obtained in our laboratory (46.5 v. 46.0 
mg./l.). The frequency distribution of high 
and low values was about equal, although the 
number of unacceptable results, eight, was high. 
Surprisingly, the results obtained by EDTA 


Table 2. Summary of methods used in analyzing a reference sample by approved water labora- 
tories in California 


Constituent and method ! 


Calcium: 
EDTA. 
K MnO, 
Gravimetric (CaO) 
Flame*__ oA 
Magnesium: 
Gravimetric (Mg2P207) 
Colorimetric (titan* or brilliant yellow) 
Flame*__ 
Unknown 
Sodium: 
Flame_ 
Gravimetric 
Calculated 
Spectrographic* 
Unknown 
Potassium: 
Flame 
Cobaltinitrite 
Spectrographic* 
Gravimetric* 
Unknown 
Alkalinity: 
Electrometric 
Methyl orange 
Mixed indicator 
Methyl] purple* 
Unknown 
Chloride: 
Mohr 
Mercuric nitrate 
Electrometric* 
Unknown 
Sulfate: 
Gravimetric 
Titrimetric_ 
Turbidimetric 
Unknown 


Laboratories 





! All methods except those marked with an asterisk are from Standard Methods (4). 
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using method Mean Standard | Coefficient 
(mg./l.) | deviation | of variation 
(mg./l.) | (percent) 
Number Percent 

45 75 16, 2 2. 10 4.54 
9 15 16. 4 3, 39 7. 30 
4 z + 
2 >? 

40 67 | 21.9 | 5. 22 23.9 
9g 15 21.8 1. 44 6. 61 
6 10 20. 2 1.35 6. 68 
2 3 oa 
2 5 
10 74 74, 4 8. 38 | 11.3 
8 15 77.0 173") 2. 25 
4 7 | 
| 2 
1 2 

42 79 3. 6 0. 61 17. 1 
8 15 2. 6 2. 58 | 98. 7 
] 2 
1 2 
l 2 

29 $5 89. 4 3. OF 3. 44 

22 34 87.7 | 8. 98 | 10. 2 
5 8 89. 5 | 3. 84 | 4. 29 
} 5 85. 6 2. 10 2. 45 
5 8 
13 69 | 116. 3 | 5. 55 | 4,77 
15 24 108. 2 | 5. 40 1 99 
3 5 
l 2 

44 75 110. 6 6. 39 5. 78 
7 12 110, 2 5. 38 4. 88 
6 10 114. 5 | 16. 2 14. 2 
2 3 i 
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titration with various indicators were less vari- 
able than those obtained by the combined 
gravimetric-K MnO, standard titration method, 
but the mean values were almost identical. 

For magnesium the mean obtained by the 
participants was essentially the same as ours 
(21.2 v. 21.3 mg./l.). Grossly deviant high 
values appeared more frequently than compara- 
ble low values. The overall variability of re- 
sults was unexpectedly high, but the number 
of variant laboratories was among the lowest 
(table 3). From table 2 it can be seen that 
this high variability is due principally to vari- 
ations in results of the EDTA titration. Ex- 
planations for the difficulty are not obvious, but 
it may be related to choice of indicator. 


Table 3. Number of approved water laboratories 
in California with questionable or unaccept- 
able results on analysis of reference sample 


Constituent Questionable | Unacceptable 
results ! results ? 
Calcium _- 16 8 
Magnesium 8 5 
Sodium_ 16 5 
Potassium 15 8 
Alkalinity 16 5 
Chloride i8 7 
Sulfate ___ 16 8 


' Between +1 and +2 standard deviations from the 
mean. 
2 Greater than + 2 standard deviations from the mean. 


The mean of the values obtained for sodium 
by the participants was almost identical with 
ours (75.9 v. 75.0 mg./l.). High and low values 
seemed to be equally distributed although all 
unacceptable values were low ones. Results 
obtained by the gravimetric procedure were less 
variable but higher than those of spectropho- 
tometry. 

The mean for potassium obtained by the par- 
ticipants was significantly lower than ours (3.5 
v. 3.8 mg./l.). More unacceptable low results 
were produced than unacceptable high results. 
Most of the unacceptable results were obtained 
by means of a cobaltinitrite procedure. Un- 
familiarity with the methods of determining 
potassium, a determination which is not often 
made, probably accounts for these results. 

For alkalinity the mean obtained by the par- 
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ticipants was significantly higher than ours 
(89.5 v. 84.1 mg./l.). This discrepancy may be 
attributed to the pH selected as the end point 
of the titration. Dong and associates (6) have 
shown the errors resulting from selection of an 
end point which does not correspond to the 
equivalence point of the bicarbonate titration. 
We used a pH of 4.8. If, in the absence of any 
data, it is assumed that the pH used by the par- 
ticipants was that of methyl orange, 4.3, and 
the correction suggested by Dong and his co- 
workers is applied, then the average alkalinity 
for the participants becomes 83.7 mg./l. It 
may be concluded that many of the apparent 
discrepancies in the results are due to end 
point selection rather than real errors. The 
average results obtained with methyl purple 
(table 2), which changes color at pH 4.8, tends 
to support this belief. From table 2 it may 
be further concluded that the use of methyl 
orange as the end point indicator is generally 
less satisfactory than the use of a pH meter ir- 
respective of the pH selected for the end point. 

The two means for chloride were essentially 
identical (114.6 v. 114.1 mg./l.). The frequency 
of high and low values appears normal. Both 
the Mohr and mercuric nitrate methods were 
equally variable, but the mercuric nitrate titra- 
tion gave lower results, on the average, than the 
Mohr titration (table 2). 

For sulfate the two means were again essen- 
tially identical (109.8 v. 110.5 mg./l.). The 
gravimetric procedure yielded higher and con- 
siderably less variable results than the turbidi- 
metric methods. 

To check independently the correctness of 
any analysis, the simple anion-cation balances 
method of Greenberg and Navone (7) can be 
used. Although this was not done for each 
laboratory it was done for the averages of all 
the laboratories. The average sum of the cat- 
ions (7.45 meq./l.) compares favorably with 
the anion sum (7.31 meq./I.), indicating overall 
acceptability of results. 

This reference sample showed that perform- 
ance by a small number of laboratories was, on 
the whole, unacceptable. Further, it demon- 
strated that performance of a larger number of 
laboratories was better, but occasionally unac- 
ceptable. With this information, the State 
health department laboratory was able to insti- 
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tute a followup program to improve those lab- 
oratories needing it. 

Initially, we wrote a letter to each laboratory 
pointing out its deficiencies, if any, and urging 
immediate corrective action. Then we visited 
these laboratories to discuss their deficiencies, 
review their methods, and generally survey 
their operations. Repeat reference samples will 
be submitted to the laboratories to measure 
again the quality of performance. 

This followup procedure has been used during 
the past year with all laboratories first applying 
for approval. Several of the laboratories ini- 
tially denied approval were later approved as 
a result, of significant improvements in their 
work. 


Summary 


To illustrate use of reference samples in Cali- 
fornia in assessing quality of work done by ap- 
proved water laboratories, the story of one 
chemical reference sample distributed to 63 
laboratories is presented. Calcium, magnesium, 
sodium, potassium, alkalinity, chloride, and sul- 
fate determinations were required. Statistical 
analysis of the data permitted an evaluation of 
the quality of performance as well as yielding 
comparative information on analytic pro- 
cedures. 


Of a total of 63 participating laboratories 
29 returned unacceptable results for one or more 
of the seven constituents. These findings were 
used as a basis for a program of closer super- 
vision of the laboratories, with, it is hoped, a 
significant improvement in the quality of water 
laboratory work in California. 
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Research Grants in Radiological Health 


A greatly expanded program of research grants to individuals, 
universities, laboratories, and other institutions, in radiological 
health, has been announced by the Division of Radiological Health, 


Public Health Service. 


These grants are offered to support studies 


in the assessment and control of manmade and natural radiation 


exposures to individuals. 


Research proposals should contribute to the 


determination of the extent and character of the radiation problem 
as well as to the mechanisms by which radiation produces damage. 

For information and application forms contact: Dr. Paul F. Hahn, 
Chief, Office of Extramural Grants, Division of Radiological Health, 
Public Health Service, Washington 25, D.C. 
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The National Institute of Arthritis and Metabolic 
Diseases of the Public Health Service recently cele- 
brated its 10th anniversary with a public report to 
the Nation on research progress during the past dec- 
ade. The institute was established in 1950 by the 
Omnibus Medical Research Act and resulted from a 
surge of interest in the arthritic disorders, spurred in 
large part by the discovery of cortisone. Although 
it was originally created for the study of arthritis and 
the then known metabolic disorders, the institute, 
located in Bethesda, Md., conducts and supports re- 
search in additional areas, including hematology, 
gastroenterology, cystic fibrosis, and in such basic 
disciplines as pharmacology, biochemistry, nutrition, 
and physical biology. The scientific accomplishments 
presented on the following pages indicate the wide 
scope of institute activities. They represent research 
conducted in the institute’s own laboratories and by 
its grantee scientists throughout the country. 
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Dr. Joseph J. Bunim with arthritis patient 


PREDNISONE, the first synthetic cortico- 
steroid, was introduced into medicine by Dr. 
Joseph J. Bunim, clinical director of NIAMD, 
and his associates in 1954. This antiarthritic 
drug possesses important clinical advantages 
over the naturally occurring steroids, cortisone 
and hydrocortisone, because of a reduced tend- 
ency to cause retention of fluid when adminis- 
tered in conventional therapeutic doses. Pred- 
nisone and newer synthetic steroids, still under 
constant development, are largely replacing 
cortisone and hydrocortisone in the treatment 
of arthritis and allied disorders. 

The cause of the connective tissue diseases 
remains unknown. But new work, stemming 
from the hypothesis of the Australian virolo- 
gist Sir Macfarlane Burnet and research in the 
past decade, offers some possible clues. Bur- 
net’s theory concerns how disease results from 
an auto-immune process by which an individual 
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develops antibodies against his own cells or 
tissues. Cells reproducing and mutating 
throughout life set up a constantly changing 
pattern of antibody-antigen formation which 
results in a never-ending problem of self- 
identification. 

Two recent findings in the rheumatic diseases 
are significant although they do not prove the 
Burnet theory. The so-called rheumatoid fac- 
tor, present in 85 percent of patients with rheu- 
matoid arthritis, is a very large gamma globu- 
lin, possibly an antibody synthesized in plasma 
cells. It has been discovered that in systemic 
lupus erythematosus a whole series of antibodies 
is produced against many common nuclear con- 
stituents, particularly desoxyribonucleic acid, 
the genetic material. Researchers are testing 
to see if the facts of arthritis and lupus 
erythematosus support or clarify the Burnet 
hypothesis. 
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SYNTHETIC ACTH — 


THE SYNTHESIS OF ACTH may provide 
clues as to how this hormone teams up with 
cortisone to relieve arthritis. ACTH is pro- 
duced by the pituitary gland, and its produc- 
tion stimulates the outer shell of the adrenal 
gland to release cortisone and other hormones 
into the system. Cortisone and cortisonelike 
drugs are used in the temporary remedial treat- 
ment, of rheumatoid arthritis, rheumatic fever, 
and other diseases. But their specific action on 
these diseases is not yet known. 

Until the synthesis was accomplished, only 
ACTH produced by animals or human beings 
was available for investigation and therapy. 


REMEDY FOR GALACTOSEMIA | 


THE BIOCHEMICAL cause of galactosemia, 
a rare but often fatal metabolic disorder in 
which children cannot utilize any form of milk 
in their diet, was discovered by Dr. Herman 
Kalckar and his associates at the institute in 
1956. They found that galactosemic infants 
lacked a single enzyme in the blood needed to 
convert galactose to glucose, the sugar form 
used by the body for energy. This inherited 
enzyme deficiency results in the accumulation 
of an apparently toxic byproduct of galactose 
metabolism and accounts for the characteristic 
pattern of mental retardation, blindness, en- 
larged liver and spleen, and early death. 





DR. EVERETTE L. MAY, a chemist, and Dr. 
Nathan B. Eddy, a pharmacologist with 
NIAMD, have developed a potent new anal- 
gesic, phenazocine, which, is 5 to 10 times more 
powerful than morphine. The synthetic pain- 
killer was derived from coal tar and has been 
clinically tested in thousands of patients. It 
relieves pain where optimal doses of morphine 
will not, and because of fewer and milder side 
effects it can be used for longer periods of time 
against chronic pain. Although it isa narcotic, 
phenazocine appears to be less addictive than 
the older drug; physical dependence develops 
more slowly and is less intense. 
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Constructed in 1960 by biochemists at the 
University of Pittsburgh, the hormone has the 
biological activity of natural] ACTH and repre- 
sents the largest proteinlike molecule ever pro- 
duced synthetically. Using many original 
devices, the NIAMD grantees constructed it by 
putting together 23 natural amino acids, the 
building blocks of proteins. 

Researchers believe the new techniques can 
be used to modify the structure of ACTH to 
achieve medically important results. The 
synthesis may also pave the way for synthesiz- 
ing even more complex proteinlike molecules 
and clarify the workings of the pituitary gland. 
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The biochemical discovery led to the develop- 
ment of a diagnostic test which has made it 
possible to diagnose the disease immediately 
after birth. This is essential, since the affected 
children will grow and develop normally on a 
milk-free diet. Continuing studies by other 
institute scientists have shown that injections of 
the female hormone, progesterone, enables 
galactosemic children to convert at least some 
galactose into glucose, and menthol has been 
found to have the same effect. These findings 
open the possibility that there may be ways to 
overcome this inherited defect and _ possibly 
others like it. 


POWERFUL NEW PAINKILLER 


Phenazocine is one result of an intensive drug 
screening program at NIAMD which has evalu- 
ated nearly 8,000 compounds for their analgesic 
properties. Although not a final step, the new 
drugs represents significant progress toward the 
complete separation of the pain-relieving prop- 
erties and the addiction potential of an anal- 
gesic drug. 

Discovery of the synthetic drug also frees the 
United States from dependence on the foreign 
medicinal opium markets. Its developers have 
assigned all patent rights to the U.S. Govern- 
ment which has made them available to all 
countries. 
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ORAL ANTIDIABETIC drugs introduced in 
the last 10 years have replaced daily insulin 
injections in 500,000 patients, more than one- 
third of the Nation’s diabetics. However, these 
drugs are not effective in a great number of 
diabetics, and they are not the oral insulin that 
has long been sought. Although these drugs 
are widely used, the way they lower the high 
levels of blood sugar is not fully understood. 

The first of the new hypoglycemic drugs, 
tolbutamide, became available in 1957 after in- 
tensive trials by institute grantees and other 
physicians. Since then two others have been 
introduced, chlorpropamide and phenformin. 
The development of these drugs by the pharma- 
ceutical industry has had a far greater impact 
than that of merely providing a more conveni- 
ent form of treatment for selected patients. 
The extensive laboratory and clinical research 
which preceded the debut of tolbutamide sharp- 
ly focused attention on fundamental problems 
in metabolism, endocrinology, and biochemis- 
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try, and stimulated a new wave of research on 


this ancient disease. 

For example, the first large-scale study of 
the natural history of diabetes, scheduled to 
continue for a minimum of 10 years, began in 
1960. Approximately 700 patients, 100 at each 
of seven research centers, will participate. The 
study is now in the pilot stage. The University 
Group Diabetes Study will investigate the inci- 
dence and severity of late complications such 
as retinopathy, atherosclerosis, neuropathy, 
and kidney disorders. 

Within its own laboratories the institute is 
continuing laboratory and clinical investiga- 
tions of diabetes. In one study substances 
antagonistic to insulin have been found in the 
plasma of patients with diabetes mellitus who 
have never received insulin therapy. This and 
similar studies of insulin’s mode of action shed 
light on an important possible cause of diabetes 
other than pancreatic inability to produce 
insulin. 
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™) SALT AND SODA FOR BURN SHOCK 


A KITCHEN REMEDY for the emergency 
treatment of shock due to burns—drinking a 
solution of 1 teaspoon of table salt and 14 tea- 
spoon of baking soda mixed in a quart of tap- 
water—was developed by Dr. Sanford M. 
Rosenthal, Dr. Kehl Markley, Dr. Herbert 
Tabor, and Dr. R. C. Miilican of the institute. 
The simple therapy would be of particular value 
in a major disaster or in isolated areas since 
neither skilled personnel nor bottles of blood 
are required. It is not designed to replace the 
traditional treatment of injections of whole 
blood, plasma, or the so-called plasma 
expanders. 

Burn shock, a semiconscious state marked by 
falling blood pressure and a lessening of the 
activities of vital body organs, accounts for a 
high proportion of the early deaths among 
victims of burns covering 10 percent or more of 
the body. From 1951 through 1959 the salt 
and soda solution therapy was evaluated clinic- 
ally in burn shock victims in Peru. There were 
no deaths among adults. In infants, however, 
a combination of saline solution therapy with 
plasma was found to be more effective than 
saline solution alone or water and plasma alone. 





~. CHEMISTRY OF HEREDITY 


ONE OF THE ACHIEVEMENTS of basic 
research studies during the past 10 years was the 
biological synthesis of the genetic substances, 
DNA and RNA (desoxyribonucleic acid and 
ribonucleic acid). Dr. Arthur Kornberg, 
former chief of the institute’s Laboratory of 
Biochemistry and Nutrition and now a grantee 
at Stanford University, succeeded in synthesiz- 
ing DNA with the aid of a new enzyme which 
he discovered. Independently, Dr. Severo 
Ochoa, a grantee at New York University 
School of Medicine, discovered another enzyme 
which can synthesize RNA, and for their work 
the two scientists shared the 1959 Nobel Prize 
in Medicine. 

It is now generally believed that DNA carries 
the “code” that directs the synthesis of all pro- 
teins and the development of the cell, determin- 
ing whether the cell becomes a brain cell or a 
liver cell. Like a tape recording, DNA carries 
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Young Peruvian burn victim drinks salt and soda 
solution 


DNA _ molecule 





specific instructions for the life processes of the 
cel]. It is the master template of nature from 
which exact copies can be made so that the infor- 
mation it contains can be used elsewhere in time 
and space. The making of these copies is the 


function of RNA. 
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SYMPOSIUM ON WORLD MEDICINE 


At the Symposium on World Medicine, held March 17-18, 1961, at New Haven, Conn., to 
celebrate the 150th anniversary of Yale University School of Medicine, the speakers outlined 
some of the major challenges facing the world’s epidemiologists, immunologists, and virologists. 
Public Health Reports is printing, on the following pages, papers based on the addresses of 
six symposium participents. Proceedings of the conference will not be published. 


Epidemiology and World Medicine 


M. G. CANDAU, M.D. 


SHALL NOT attempt any precise defini- 
I tion of epidemiology either in its old or in 
its modern sense. I shall consider epidemiology 
as the study of the distribution of disease in 
large or small populations. It may, at one ex- 
treme, measure the broad prevalence of disease, 
nationally or internationally; at the other, it 
may examine small numbers of cases that pre- 
sent common features, such as blood dyscrasias 
caused by ionizing radiation. Between these 
extremes of mass statistics and small group 
studies lies a wide range of field and laboratory 
studies of many kinds, which, by epidemiologic 
methods and epidemiologic thinking, contribute 
to our knowledge of the etiology and mechanism 
of disease. 

Epidemiology has achieved many important 
advances in recent years; it has broadened its 
scope and has extended its fundamental ideas. 
Its boundaries are now wider than its original 
territory of communicable disease, and its con- 
cern with noncommunicable disease, considered 
as a phenomenon of population, is progressively 
expanding. Epidemiology was formerly con- 
ceived of as primarily a concern with a specific 
infective agent ; it now takes into account man’s 
whole environment and his own reactions to that 
environment. In this way proper weight can 
be given to multiple causation, to the multiple 





Dr. Candau is Director General of the World Health 


Organization. 
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interactions of innate characteristics and factors 
in the environment. This we might call the 
ecological approach, and it appears that it will 
be the most fruitful strategy for the future. 

World medicine, the other half of the sub- 
ject I am considering, is also a term with many 
possible meanings. It has been said that peace 
is indivisible, so also is medicine, and, as all 
physicians must feel, indivisible in a more im- 
mediate and practical meaning. All medicine 
is in a sense world medicine, for there is 
scarcely any advance in medical knowledge 
that does not affect the practice of medicine 
throughout the world. I am principally inter- 
ested in the part played in world medicine by 
the World Health Organization. 

The Organization is primarily an intergov- 
ernmental public health body and, in that ca- 
pacity, carries on the traditional epidemiologic 
functions that it inherited from its predeces- 
sors. The foundation of any scientific work 
is a proper knowledge of the facts; the first 
step in the discharge of world epidemiologic 
functions is the collection of health statistics. 
WHO now receives regular statistical infor- 
mation on a substantially larger scale than that 
supplied to the League of Nations. For ex- 
ample, in 1938 causes of deaths were reported 
by 35 countries and territories; in 1959, by 108. 
The number of countries sending in reports on 
infectious diseases has also greatly increased; 
moreover, we now receive regular information 
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about vaccinations and immunizations of vari- 
ous kinds from 160 countries and territories. 

These reports are published monthly in the 
Epidemiological and Vital Statistics Report 
and, with further contributions from the 
United Nations and national statistical offices, 
in the Annual Epidemiological and Vital 
Statistics. 

In order that the information received from 
the various countries may be as comparable as 
possible, WHO offers advice to countries as to 
the optimum methods of collecting and pub- 
lishing their national statistics and encourages 
the use by all countries of uniform methods for 
these purposes. 

International epidemiology had its origin in 
efforts to control the spread of the quarantin- 
able diseases. Those pestilences now present 
less of a danger to world communications and 
world health, but improved control of an in- 
fectious disease does not necessarily reduce the 
responsibilities of the World Health Organiza- 
tion in regard to communicable diseases. 
When a disease is as widespread, for example, 
as measles still is, international or even na- 
tional reporting is of relatively small immedi- 
ate practical consequence. When the incidence 
of a given disease is reduced to a small com- 
pass, such as that of smallpox in many areas 
of the world, it becomes more than ever neces- 
sary to obtain and disseminate information 
about its occurrence so that international pre- 
ventive measures can be taken quickly. A 
parallel is the great care that is necessary in 
tracing and dealing with the last few cases of 
a disease that is being eradicated from a coun- 
try or region. 

The control of influenza illustrates some 
special features. WHO obtains early informa- 
tion on any new outbreak of influenza and 
the number of cases; it also undertakes the 
important task of ascertaining what strains of 
virus are prevalent in each outbreak and of 
disseminating this information widely, so that 
an effective prophylactic may be prepared be- 
fore the wave arrives. The work of Dr. A. M.- 
M. Payne at headquarters and of the influenza 
centers in many parts of the world showed 
clearly in 1957-58 the value of this system. In 
the near future we shall have to increase the 
work we are doing in the collection and dissemi- 
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nation of information on the prevalence of 
strains of other pathogenic viruses, such as 
poliomyelitis and the other enteroviruses. 

Besides running this intelligence service, the 
Organization often aids the practical work of 
prophylaxis by assisting and coordinating vac- 
cination campaigns and by encouraging the 
acceptance of uniform international standards 
of potency and safety for vaccines used in those 
campaigns. 

A special interest in malnutrition is inevita- 
ble and immediate in a world health organiza- 
tion, and since the Organization was founded, 
we have done much work on this problem, 
usually in collaboration with other interna- 
tional organizations. In particular I mention 
our joint epidemiologic work with the Food and 
Agriculture Organization on kwashiorkor in 
Africa, Latin America, and India, which has 
led to the encouragement of research into ways 
of locally producing sufficient supplies of good 
quality vegetable protein. 

More recently, WHO has turned its attention 
to the chronic diseases and particularly to can- 
cer and cardiovascular diseases. Here its prin- 
cipal task, for the present at least, is to promote 
the standardization of nomenclature and tech- 
niques and to stimulate the study of differences 
in the incidences of cancer and cardiovascular 
diseases in different and ethnic 
groups, in the hope that such studies may pro- 
vide a key to the better understanding of their 
etiology. 

The World Health Organization has set up 
reference centers for mammary tumors, soft tis- 
sue tumors, and lung tumors, and plans are be- 
ing worked out for a comparative study of the 
geographic pathology of several cancerous 
disorders. An example of this work is the 
study in Finland and Norway of the differences 
in the prevalence of lung cancer in urban and 
in rural areas. 

Differences among certain countries in the 
prevalence of atherosclerosis were the origin of 
WHO?’s interest in cardiovascular diseases. 
This has already given rise to an international 
study, in several countries of the Americas and 
Europe, the object of which is to arrive at 
agreed uniform methods of grading pathologi- 
cal lesions. The Organization desires also to 
promote studies on the prevalence of ischemic 
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heart disease and arterial hypertension in 
different environments, with particular atten- 
tion to comparisons between technically de- 
veloped areas and areas, such as may be found 
in Africa, that are now undergoing rapid 
changes. Chronic cor pulmonale and the cardi- 
omyopathies are other heart diseases for which 
WHO might usefully coordinate research. The 
multiple causes of cardiovascular diseases pro- 
vide one of the best examples of the multiple 
interactions for which it will be necessary to 
work out the methods and techniques of identi- 
fication. Similar international research is re- 
quired in the study of psychosocial problems in 
areas that are disrupted by rapid urbanization 
and industrial development and in the study of 
mental disorders in general. 

The Eleventh World Health Assembly in 
1958 voted to intensify the Organization’s pro- 
gram of medical research, and various groups 
of eminent scientists have given us valuable 
help in organizing that program. One of its 
main objectives will be to promote conditions 
in which knowledge and experience acquired 
by scientists in different parts of the world may 
be more readily compared and correlated by 
standardizing nomenclature, definitions, and 
techniques, and by using standardized reagents. 
In particular, we are examining what can be 
done to provide standard serums and reagents 
for use in virus research. In a rather different 
direction, we are assisting applied research by 
arrangements under which the manufacturers 
of promising new insecticides may have their 
products assayed and tested in laboratories des- 
ignated by WHO. With the help of the Na- 
tional Institutes of Health, Public Health 
Service, some progress has been made with this 
scheme, which should materially reduce the 
interval between the discovery of a new insecti- 
cide and its use in the field. 

Basic to the work of the World Health Or- 
ganization in international public health, 
epidemiology, and medical research is its special 
role in relation to the “International Classifica- 
tion of Diseases.” WHO has responsibility 
for arranging the successive revisions of this 
publication and for insuring that it remains 
continuously up to date and ready to serve the 
needs of its many users in almost every branch 
of health activity. I cannot emphasize too 
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strongly that without an internationally estab- 
lished classification of diseases the interchange 
of health information between countries would 
be greatly impeded and international coopera- 
tion in epidemiologic research would be much 
less effective. 

The Organization does not neglect the more 
traditional methods of insuring that medical 
progress may be extended to all parts of the 
world. It encourages the exchange of scien- 
tific information in publications, at meetings 
of scientists engaged in similar or related work, 
and by any other suitable means. It may be 
found that one of the most successful methods 
of aiding research is to bring men with special 
skills or experience to the places where those 
qualifications may be usefully applied to the 
local problems. In 1956, for example, a Tu- 
berculosis Chemotherapy Center was set up in 
Madras, as a joint enterprise by the Madras 
State Government, the Indian Council for 
Medical Research, the British Medical Re- 
search Council, and the World Health Organi- 
zation. Fourteen scientific papers have been 
published as a result of this enterprise, and 
nine more have been approved for release. It 
has been shown that, in communities where the 
living conditions are similar to those of Madras, 
domiciliary chemotherapy holds great possi- 
bilities for the successful treatment of tubercu- 
Fortunately the collaboration of those 
organizations is likely to continue for some 
years. 

A special and important side of WHO’s as- 
sistance to research is to help in the training of 
research workers. Its fellowship schemes have 
already given the Organization a good under- 
standing of what developing countries need in 
the way of assistance to training, and of the 
resources available in developed countries from 
which those needs can be met. Training for 
research work is a special task and it still calls 
for careful study, but it is quite possible that 
this kind of assistance to training may prove 
to be the World Health Organization’s most 
effective and material contribution to the ad- 
vancement of medicine. 

My purpose has been to show that in epidem- 
iology and world medicine the World Health 
Organization has a definite part to play. Ihave 
sketched briefly the main lines of that part: col- 
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lecting and disseminating information (a proc- 
ess that often brings to light problems that re- 
quire study), getting together research workers 
from different countries to work on common 
problems, providing services that will assist re- 
search, attacking research problems that are 
basically of international rather than national 
significance, and, possibly the most important of 
all, helping to train workers for research. 

I believe that the Organization is in a good 
position to carry out those tasks. Its very struc- 
ture allows it to obtain information from any 
part of the world in which there are medical 


problems that require investigation. Its staff 
represents a great diversity of cultures, inspired 
by a real international esprit de corps. But the 
main strength of the World Health Organiza- 
tion lies in the good will and collaboration of 
medical workers throughout the world. On this 
it has learned it can depend more than its most 
enthusiastic champions would have thought pos- 
sible when the Organization came into being 
some 13 years ago. I am sure that WHO, in 
collaboration with medical workers in all coun- 
tries, will continue to be worthy of this support. 


Tine Test for Tuberculosis 


The tine test for tuberculosis, which uses a 
new device for injecting tuberculin, appears 
to be superior to the patch test, according to 
Dr. Michael L. Furcolow, chief of the Kansas 
City Field Station of the Public Health Ser- 
vice Communicable Disease Center. He be- 
lieves, however, that further work on the test 
will be necessary before it will be a satisfactory 
substitute for the Mantoux interdermal test. 

Dr. Furcolow and his colleagues were one 
of four groups reporting studies of the new 
test at the annual meeting of the National 
Tuberculosis Association in Cincinnati, Ohio, 
May 21-25, 1961. 

The new device is a stainless steel disk with 
four triangular stainless steel tines, all fitted 
into an inch-long, cylindrical plastic plug. 
The tines are coated with a concentrated fil- 
trate of heat-killed tubercle bacillus and then 
dried. To make the test, the unit is pressed 
firmly against the skin allowing the tines to 
perforate it. After use the unit is discarded. 

Since it eliminates the need for freshly 
sterilized needles and syringes, the new 
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technique is faster and easier to administer 
than the Mantoux test. It is also possibly less 
frightening to children than use of the needle. 

In a study of the accuracy of the new test, 
Dr. Furcolow and his colleagues found that 
97 percent of 4,048 school children who were 
negative to the Mantoux test were also negative 
to the tine test using single-strength tuberculin. 
Only 77 percent of those positive to the Man- 
toux test were positive to the single-strength 
tine test, but agreement was increased to 92.3 
percent when the standard double-strength 
tuberculin was used. 

A clinical study of 800 sanatorium patients 
by Dr. D. C. Capobres and co-workers at Mount 
Vernon, Mo., found that the tine test yielded 
less than 5 percent false negatives and false 
positives compared with 22 percent false 
negatives on the patch test. Two other clinical 
studies, one by Dr. Sol R. Rosenthal of Chi- 
cago, who designed the steel disk, and the other 
by Dr. Edith M. Lincoln of New York City, 
indicate a correlation of 86 to 97 percent 
between the tine test and the Mantoux test. 
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SYMPOSIUM ON WORLD MEDICINE 


The Profitable Enterprise 


THOMAS PARRAN, M.D. 


HE GENERAL THEME of this sympo- 
sitim can be expressed by a quotation from 
the 1951 WHO monograph entitled “The Cost 
of Sickness and the Price of Health.” It was 
written by the late C.-E. A. Winslow, who 
contributed much to “the profitable enterprise” 
of public health in the United States and around 
the world. 

A single sentence from this historic document 
states the theme: “A public health program 
adapted to the individual needs of each area 
offers the most economical means of breaking the 
chains of disease and poverty and initiating an 
upward cycle of social evolution.” 

The health scientists speak an international 
language, perhaps more clearly understood by 
what we call the underdeveloped nations than 
by us in the United States. When we all under- 
stand the objectives of world health, this under- 
standing will contribute to unity among nations. 
For as Raymond Fosdick (1) once pointed out, 
uncontrolled disease anywhere in the world 
threatens the whole world. When a nation 
achieves a more healthful status, it takes nothing 
away from any other nation; on the contrary, 
it adds to productivity, gains a higher standard 
of living, and makes better education possible. 

The theme of this conference deals with one 
scientific discipline, epidemiology, as it ad- 
vances what the program planners call world 
medicine; I prefer the term “world health.” 
The general objective is health, attained not 
only through the discipline of medicine but 
also through many other disciplines such as 
engineering, nutrition, biometrics, and a vari- 








Dr. Parran, former Surgeon General of the Public 
Health Service, is dean emeritus of the Graduate 
School of Public Health, University of Pittsburgh. 


Vol. 76, No. 9, September 1961 
603046—61——_5 


ety of the biological, physical, and social sci- 
ences—between which the lines of demarcation 
are growing dimmer—which constitute the do- 
main of public health. 

Because of the spectacular discoveries which 
have been made in the medical sciences recently, 
it is reasonable to anticipate that continued 
laboratory and clinical research will develop 
new preventive and clinical tools. Of equal 
urgency are searching epidemiologic studies to 
identify the environmental causes of uncon- 
quered disease in populations, and to direct the 
improved application of clinical knowledge, 
the broadly based organization of health meas- 
ures, and the all-important impartial evalua- 
tion of results. 

The vast advance of medical and biological 
science would have been impossible without 
specialization. But there is a reverse trend: 
the teamwork which brings skills from many 
narrow specialties to bear upon the disease 
process in a single patient or in a whole popula- 
tion. Frequently, however, at least some of the 
causes and cures of disease lie beyond the 
patient, and one must consider a complex of 
factors with impact upon the individual. This 
is particularly true of the chronic diseases in 
which a multiplicity of causes with biological, 
psychological, social, and other environmental 
components are operative over long periods. 
Such situations, and many others, cry out for 
topflight epidemiologists. Unfortunately for 
world health and local health, they are in short 
supply (2). 

More and better practitioners of epidemiol- 
ogy are acutely needed. Consequently, it is 
gratifying to see at Yale that emphasis upon 
training and research in epidemiology is an in- 
tegral part of medical education at all levels. 
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Many otherwise well-educated clinicians and 
surgeons still think of epidemiology as limited 
to turn-of-the-century epidemics of infectious 
disease. Yet the epidemiologic studies of scurvy, 
pellagra, and goiter go back many years (2). 
Those dealing with dental caries and amy- 
otrophic lateral sclerosis, to mention two among 
hundreds, have the same fascination for a phy- 
sician as a fast-moving detective story for the 
average layman. Moreover, we are now begin- 
ning to get substantial leads from epidemio- 
logic studies in some aspects of mental illness 
(3, 4). 

To enhance their literacy in these and other 
areas of preventive medicine, the 85 other medi- 
cal schools in the United States could put to 
good use several dozen Dr. John Pauls. 

It is also gratifying to see in the training of 
international students an emphasis upon flexi- 
bility so that they are prepared to deal with the 
limitations of the job at home. 

While the excellence of a school or depart- 
ment of public health is not measured by the 
size of its budget, such a school is important to 
a great university medical center and merits 
unstinting support. It can and should enrich 
the curriculum of a school of medicine. It can 
expose both students and faculty not only to the 
vital discipline of epidemiology but also to a 
familiarity with biometrics, administration, and 
social components of the modern approach to 
disease control and eradication. 

The faculty members of such a school are in 
constant demand to consult and advise in many 
parts of the world for varying periods. Hence, 
the school must be staffed in depth. 

The success or mediocrity of public health 
graduates has prompt repercussions. Approxi- 
mately 25 percent of the total number of stu- 
dents enrolled in the public health schools of 
the United States come from other countries. 
Of great significance is the excellence of their 
training here and their competence on the job 
at home, as well as the impressions they take 
home of the school, the university, and our 
Nation. 

In world health, these are difficult times. 
On one hand is the possibility which man has 
sought for hundreds of years, relief from dis- 
ease, disablement, and premature death. Even 
at the present level of knowledge, it is possible 
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to eradicate malaria, yaws, smallpox, and mani- 
festations of malnutrition. In due course, we 
can be free of tuberculosis, syphilis, leprosy, 
cholera, plague, and other ancient enemies 
which have decimated whole populations and 
sapped the vitality of those who survived. To 
do this will require a great effort, a united effort, 
and a well-financed effort. 

On the other hand, the status of new nations 
and the play of power politics may inhibit 
progress already underway. I shall cite only 
one example, sleeping sickness. There is grave 
danger that excellent control measures insti- 
tuted by Great Britain and France on a regional 
basis may be obstructed by the emergence of 
the many new African States in a single region. 

Epidemiologic studies have shown, as pointed 
out by Morris (4), that “eradication of the dis- 
ease can be achieved by vector control alone, 
if the control is complete; or by partial vector 
control plus chemotherapy, provided the attacks 
are well planned and simultaneous.” 

Yet increases in the amount and ease of 
transportation, new concentrations of people, 
the clearing of forests, and the extension of 
farming can force the tsetse fly into danger- 
ously intimate contact with man in new nations 
without public health personnel or facilities. 
Meanwhile, the generations of a trypanosome 
are measured in hours, not years, and disease 
is no respecter of frontiers. 

I agree with Morris that the solution of a 
problem like this “must lie in the action of a 
body, such as WHO, with the vision and status 
to put forward a realistic program of eradi- 
cation on international lines” (4). 

The “Health for Peace” Act, signed by Presi- 
dent Eisenhower in July 1960, has many poten- 
tialities for international research. Supple- 
menting less specific earlier legislation, it au- 
thorizes grants to scientists and institutions of 
other countries for research on health problems, 
whether or not we have similar ones in the 
United States. 

Yet much more than research is needed, how- 
ever broadly based that may be. Health and 
medical care programs must compete with other 
demands upon national and international budg- 
ets, not only for money but also for persons of 
intelligence and devotion. In recent years the 
number of applications to our medical schools 
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has decreased. Even more serious is the fact 
that able students are being diverted into more 
lucrative areas of postgraduate study which re- 
quire shorter and less costly preparation. 

The practitioner in world medicine needs spe- 
cial training after his internship, just as the fel- 
low of the College of Surgeons or of the Col- 
lege of Physicians must have special training. 
For example, the epidemiologist, who is, per- 
haps, the keystone in the arch of international 
health, is a scarce commodity at all levels from 
students to professors. More interested medical 
leaders and more adequate training facilities 
are needed, but the major concern is to attract 
additional competent physicians, since the pres- 
ent facilities in our schools of public health, 
although limited, can train many more able 
students than apply. 

The curriculums in most medical schools do 
not focus on the population aspects of health 
and disease; in addition the majority of medical 
students who show a capacity for research are 
promptly recruited by their professors for lab- 
oratory and clinical studies. 
of epidemiology simply haven’t been diligent 
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proselytizers. 

Although adequate manpower will not solve 
all the difficulties, if world health is to be a 
viable reality it needs an international civil 
service with adequate compensation, opportu- 
nities for professional advancement, and a pro- 
gram of refresher and retraining courses to keep 
up with new knowledge and changing situa- 


tions. I can see no other feasible means of pro- 
viding and retaining the necessary corps of 
devoted career workers to serve in many lands, 
often at a sacrifice of personal comfort. In 
such an international elite, the epidemiologist 
will have a central role. 

Although it is a far cry from the highly 
trained and mobile group suggested, I cannot 
but hope that the recently announced Peace 
Corps may be a first steppingstone to recog- 
nition of the need for such workers. I know 
from my own experience that a consultant who 
goes to another country from a medical center 
here may provide a useful service; but he cannot 
fill the place of a man who is willing and able 
to spend his professional life at the task. 

World medicine, the achievement of world 
health, is a full-time job for the best minds of 
our modern world. 
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Bronfman Prizes 


Establishment of a new series of awards for effective work in apply- 
ing new scientific knowledge to community health, the Bronfman 
Prizes for Public Health Achievement, has been announced by the 


American Public Health Association. 


From one to three prizes, made available by a grant from the Samuel 
Bronfman Foundation, Inc., will be awarded annually, depending on 


the availability of suitable candidates. 


Each prize will consist of a 


$5,000 cash award and a commemorative symbol. 


In honoring application rather than discovery of new scientific 


knowledge, the foundation and the association hope to increase 


understanding and appreciation of public health practice. 


The first awards will be announced and presented during the asso- 


ciation’s 89th annual meeting in Detroit, November 
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SYMPOSIUM ON WORLD MEDICINE 


Epidemiology in Latin America 


ABRAHAM HORWITZ, M.D. 


CCORDING to Paul (1) it took about 
tA 4,000 years for epidemiology to emerge as 
a separate discipline which, by about 1920, was 
ready to stand on its own feet among the med- 
ical arts and sciences. Yet the concepts and 
principles that underlie modern epidemiology 
are essentially those laid down by the distin- 
guished founders of the science. 

The analytic reasoning of Snow, Panum, 
Goldberger, and Frost, to mention but a few 
of the outstanding workers in this field, con- 
tinues to be applied today in order to gain a 
better understanding of man in health and in 
sickness, and, I think, must be even more ex- 
tensively applied if we are to acquire a fuller 
knowledge of man as a social being. 

As early as 1878, Hirsch (2) was describing 
historical and geographic pathology as “a sci- 
ence which . . . will give, firstly, a picture of 
the occurrence, the distribution, and types of 
diseases of mankind, in distinct epochs of time 
and at various points of the earth’s surface; 
and secondly, will render an account of the 
relations of these diseases to the external con- 
ditions surrounding the individual and deter- 
mining his manner of life.” 

This description might well be accepted as 
a definition of modern epidemiology, for, as 
Frost (3) pointed out, it implies that epidem- 
iology is essentially an inductive science con- 
cerned not merely with the distribution of 
disease but equally, or more, with fitting it 
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into a consistent philosophy. 

Epidemiology, like all sciences of which spec- 
ulation is a component, may be defined in a 
variety of ways. Such a multiplicity of defi- 
nitions mirrors the richness of the material with 
which epidemiology deals, embracing as it 
does all events relating to human life, regard- 
less of their origin. No matter how we choose 
to define it, the science of epidemiology as 
understood today encompasses the totality of 
man’s relationships with his mediate and im- 
mediate environment, both in sickness and in 
health. In this sense, it is synonymous with 
medical ecology. 

Epidemiology thus involves and facilitates an 
interpretation of life. And since the principles 
on which it is based have remained constant, 
what is changing are the circumstances under 
which diseases occur or do not occur, spread or 
do not spread; that is to say, the changes in en- 
vironment and in adaptation to it that are 
characteristic of all living things. 

Today there are many opportunities for 
epidemiologic studies in the New World, 
especially in Latin America. We Latin Ameri- 
cans like to refer to the Americas, so far as the 
distribution of diseases is concerned, as a conti- 
nent in transition, a continent where the major 
quarantinable diseases are waning. No cases 
of cholera have as yet been reported in this 
century. In 1960, only 250 cases of plague were 
notified and most of those were sylvatic in ori- 
gin; there were 650 reported cases of louseborne 
typhus, about 50 cases of jungle yellow fever, 
and less than 5,000 cases of smallpox. The inci- 
dence of other communicable diseases and 
diarrheal diseases is higher than we would wish, 
but already in most Latin American countries 
chronic diseases are emerging as an important 
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cause of death. Cancer, cardiovascular diseases, 
and accidents are now among the 10 major 
causes of death in these countries. There is an 
increase in life expectancy, growing industrial- 
ization, and rapid urbanization. But as a back- 
ground to these rapid social changes, infiuenc- 
ing health matters and being influenced by 
them, there stand the world’s fastest rate of 
population growth, widespread illiteracy, a per 
capita income ranging from $100 to $500 a year, 
dependence on single commodity exports, inade- 
quate investment, and the inevitable concomi- 
tants to these, poverty and misery. 

There are many health problems in the 
Americas whose solutions are to be sought in the 
epidemiologic approach. In view of the geo- 
graphic variations in diseases, there is not a 
single area in which epidemiology does not play 
an important role. I should like to mention, as 
illustrations, a few problems on which the Pan 
American Sanitary Bureau, Regional Office of 
the World Health Organization, is conducting 
basic epidemiologic studies. 

To advance the epidemiologic study of dis- 
eases in the region, comparable mortality data 
are urgently needed. The appraisal of the 
quality of death certification, termed by 
Morris (4) “operational research,” is now a 
matter of general concern. Inthe Americas we 
are going deeper into this problem, recognizing 
that the quality of death certification leaves 
much to be desired and hampers the compara- 
bility of mortality statistics. We plan to 
develop comparable data for selected cities by 
obtaining the complete clinical history and 
pathological findings for each death; medical 
certificates of death will be consistently com- 
pleted and coded in accordance with inter- 
national procedures. As a first step, investiga- 
tors in 10 or more medical schools will develop 
centers in which teams of medical statisticians, 
epidemiologists, and pathologists will seek the 
essential data for epidemiologic studies. Once 
a full understanding of mortality has been ob- 
tained through age-adjusted death rates for 
specific diseases, research workers will begin to 
explore the factors responsible for such differ- 
ences as are discovered. This coordinated re- 
search will enable selected medical schools to 
become centers for practical research and sound 
epidemiologic training. From such training 
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centers, established preferably in departments 
of preventive medicine, a new generation of epi- 
demiologists could come forth and could have 
a tremendous impact on medical science. A 
grant from the National Institutes of Health, 
Public Health Service, has been awarded for 
a planning conference to design these epi- 
demiologic studies in the region of the Americas. 

In cardiovascular diseases, regional research 
is underway to elucidate the natural history of 
atherosclerotic lesions found in population 
groups with widely different environmental and 
genetic backgrounds. Pathological labora- 
tories in 11 countries, including the United 
States and several in Central and South 
America, are transmitting to a central labora- 
tory specimens of aortas and coronary arteries 
obtained from necropsies. There they will be 
examined with a view to determining variations 
in atherosclerotic lesions according to age, sex, 
race, geography, nutritional state, and disease. 
This truly inter-American project is being car- 
ried out by the Institute of Nutrition of Central 
America and Panama and the faculty of medi- 
cine of Louisiana State University under the 
auspices of the National Institutes of Health. 
To date more than 2,500 aortas and coronary 
arteries have been examined. 

As malaria recedes in the Americas under the 
impact of vast eradication programs, new epi- 
demiologic difficulties are beginning to emerge, 
for disappearing malaria calls for new and 
intensive investigations. The fact that it isnow 
possible to identify areas of stable malaria is 
evidence of progress, but that there are such 
areas despite well-conducted operations makes 
further epidemiologic research essential. 

The persistence of malaria transmission in 
certain areas also demands further research on 
asymptomatic carriers, behavioristic changes in 
the anopheline’s resting habits, outdoor trans- 
mission, and daytime transmission by certain 
vectors. The resistance of anophelines to in- 
secticides and of plasmodia to drugs, as well as 
genetic variations in toxic susceptibility, are 
among the problems that confront us. Studies 
are also needed to evaluate medicated salt pro- 
grams and to determine more accurately the 
therapeutic levels of antimalaria drugs for 
different species of plasmodia. The role of 
migratory laborers, of nomads, and of inacces- 
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sible populations in the persistence of malaria 
transmission is still to be determined. 

Studies at the Institute of Nutrition of Cen- 
tral America and Panama show that a syner- 
gistic relation exists between malnutrition and 
infections such as diarrheal diseases, whooping 
cough, and measles, the total effect of-which is 
a major cause of deaths in children under 5 years 
of age in many Latin American countries. In- 
formation about this relationship is fragmen- 
tary and circumstantial, and appropriate epi- 
demiologic studies are needed to determine its 
scope as well as its implications for prevention. 
This problem is being investigated by INCAP 
in three communities in Guatemala. In the 
first, efforts are being made to reduce the burden 
of infectious disease by preventive measures, 
treatment, and improved sanitation. In the 
second, nutrition is being emphasized by the 
distribution of milk and other foods rich in 
protein and education in nutrition. The third 
community is being maintained asacontrol. It 
is expected that the results of this investigation 
will constitute a major contribution to our pres- 
ent knowledge in this field. 

I should like to emphasize the acute need for 
epidemiologic research on medical care, espe- 
cially in those Latin American countries where 
medical care activities are mainly financed from 
social security funds. Health needs and serv- 
ices must likewise be evaluated if long-range 
programs are to be planned. Virus diseases, 
mental illness, alcoholism, radiation hazards, 
and air pollution also offer enormous possibil- 
ities for research to determine their contribu- 
tion to morbidity and mortality in the various 
countries. Such comparative epidemiologic 
studies would contribute to sound knowledge of 
the causation of diseases. 

I wholeheartedly agree, so far as Latin 
America is concerned, with Morris (4) when he 
states that “epidemiology is today the Cin- 
derella of the medical sciences” and that “the 
proposition must be advanced that public health 
needs more epidemiology; so does medicine in 
general, and, it may be said, society at large.” 

As to medical education, I do not feel that it 
would be unfair to say that epidemiologic 
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thinking is given insufficient attention in the 
training of physicians and health officials. The 
dominant element in the teaching of medicine 
still appears to be the diagnosis and treatment 
of disease. Not enough attention is being given 
to medicine as a social science or to the study of 
man as a biological entity and a social being. 
As a result, analysis of the implications of 
health and disease for societies is only incidental 
to medical studies and is not impressed upon 
the mind of the student. He does not conceive 
of medicine as a harmonious balance between 
the prevention of disease, the treatment of the 
sick, and the promotion of health. The fulfill- 
ment of his responsibilities in modern society 
is more a matter of his intuition than the result 
of his understanding of disease in relation to 
the community. 

In public health, epidemiology often becomes 
synonymous with communicable disease control. 
Practice and the application of knowledge over- 
shadow analysis and speculation. Epidemi- 
ology is emphasized as, a purely descriptive 
science. It is seldom being used to analyze com- 
mon problems, irrespective of their origin, as 
they affect families, groups, and communities. 
Still less frequently is epidemiology considered 
an indispensable method for studying the work- 
ings of health services. The need to introduce 
more and better epidemiologic thinking into 
medical teaching and to prepare sound epidem- 
iologists with a broad vision of the potentiali- 
ties of the science is more than ever apparent. 
To this end, the international health organiza- 
tions have a definite role to play, a role of major 
importance in restoring epidemiology to its 
true significance as a way of thinking and as 
an interpretation of life. 
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SYMPOSIUM ON WORLD MEDICINE 


Neglected Avenue to Knowledge 


JAMES A. SHANNON, M.D. 


PIDEMIOLOGIC research has been ap- 
plied in a most rewarding fashion to many 
health problems. In transmissible disease, such 
research has expanded understanding of causa- 
tion and the mechanics of disease distribution, 
and together with allied sciences, has pointed to 
means for controlling epidemic spread in popu- 
lation groups and preventing disease in the in- 
dividual. In human nutrition, from the strik- 
ingly effective studies of pellagra in the early 
decades of this century through a host of spe- 
cific nutritional deficiencies to recent observa- 
tions on kwashiorkor, epidemiologic research 
laid a firm foundation for the understanding of 
these complex diseases. An extension of such 
research in collaboration with allied sciences 
provided information on the specific nutritional 
deficiencies that led to rational therapy and 
prevention. 

One might wonder, then, why this area of 
medical research, particularly in relation to 
world health, needs special highlighting by this 
symposium when the contributions have been 
characteristically major as well as worldwide in 
their genesis and application. I believe this 
might best be answered in light of certain prob- 
lems that have increasingly concerned us all 
during the past decade. 

This century has seen the development of 
means for the virtual eradication of transmis- 
sible and nutritional diseases as causes of pre- 
mature death in both young and old and as 
serious barriers to socioeconomic advancement. 
Yet these diseases continue to be widespread 
and persistent. They can be expected to yield 
only to further heroic strides in the social and 
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economic fields. Even here, however, the epi- 
demiologic sciences can help in determining 
how present knowledge might be applied with 
the least disruption of existing or developing 
social patterns and at the least overall cost for 
a given result. 

As infection and malnutrition are attacked 
with mounting effectiveness, chronic diseases 
have emerged as old problems with new dimen- 
have in mind the cardiovascular 
diseases, cancer, the disabling neurological 
complexes, mental illness, and others. Since 
the 1940’s these disorders have increasingly oc- 
cupied our medical investigators. 

These studies have been highly productive 
in the identification of specific diseases and of 
correlations with related disorders. They have 
also contributed to our knowledge of the natu- 
ral history of diseases, the biological basis of 
their manifestations, and the amelioration of 
disease or symptoms by medical agents. 

On the other hand, studies to elucidate the 
ultimate causes have been less rewarding. A 
number of individual diseases have been ade- 
quately defined and broad general leads relat- 
ing to causation have been uncovered and 
But mystery still surrounds 


sions. I 


actively pursued. 
the genesis of cancer in general, of hypertension 
and atherosclerosis, of the devastating demy- 
elinating diseases of the central nervous system, 
of major psychiatric entities such as schizo- 
phrenia, and of such prosaic and common 
conditions as rheumatoid arthritis and 
gastrointestinal disorders. 

Extensive and intensive research is being con- 
ducted on many fronts in the modern clinic and 
its intellectually adjacent laboratories. And 
yet, if one looks beyond these modern factories 
of new knowledge, he cannot but feel a lack of 
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confidence that major breakthroughs and clari- 
fying generalities will derive from a simple 
evolution of work already begun. It seems 
likely that we will require in addition a totally 
different kind of information. 

During the past 5 years we have gone a long 
way in one direction, toward deeper penetra- 
tion into the study of individual man. Notable 
in this phase has been the broad employment 
of physical sciences and their servant, mathe- 
matics, in the investigation of life processes. 
We must now move in an equally positive fash- 
ion to consider disease in the aggregate, partic- 
ularly those factors that are contributed by man 
himself and his environment. 

Such studies cannot be conducted solely in 
a conventional setting, but require comparative 
observations of disease development in popu- 
lation groups, that is, an epidemiologic ap- 
proach. The population groups selected for 
study must be characterized by significant dif- 
ferences in their genetic composition, their 
physical environment, or their culture. In ef- 
fect, we must bring the tools of the epidem- 
iologist to bear upon the problems of chronic 
illness with an intensity not heretofore applied. 
Productive epidemiologic studies have been un- 
dertaken here and in other countries in order 
to define general factors associated with dis- 
ease development. In evaluating such pro- 
grams with a view to their possible extension, 
we must consider the obvious opportunities that 
are peculiar to the international scene. 

It is considerations such as these, rather than 
the urgency to foster international good will, 
that should be the driving force in developing 
an adequate study program. Its importance 
should be judged by (a) the impact of the 
disease problems undertaken and (2) the pros- 
pects of success. 

Lest this last point be misunderstood, let 
me add that I fully recognize the value of med- 
ical research as a platform for improving in- 
ternational understanding and good will. But 
the extent to which medical research will con- 
ribute to these ends, or detract from them, de- 
pends more upon the terms and conditions un- 
der which the studies are undertaken than on 
the substance of the studies themselves. 

I will not try to enumerate the special oppor- 
tunities open to epidemiology. I would simply 
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state for the record that the opportunities have 
been generally appreciated by many scientists, 
in many fields, and for many years. Still, the 
logistics of support, which in the hands of the 
Rockefeller Foundation made such outstanding 
contributions over the first half of the century, 
have not been generally available. 

For this reason I should like to list some 
conditions for what most of those who have 
given serious consideration to such programs 
would deem essential to success. 

1. The programs must be staffed by our best 
investigators in the field and at home, and lab- 
oratories at field and home bases must be ade- 
quate and complementary. 

2. They must be truly collaborative pro- 
grams employing the scientific communities of 
the participating countries. It will frequently 
be necessary to provide broad training oppor- 
tunity to scientists of the host country. 

3. The programs must have long-term con- 
tinuity, as contrasted with the characteristic 
“hit and run” tactics so frequently employed 
in today’s international projects with narrowly 
defined targets. This will be possible only if 
we provide institutional careers in science 
wherein the international capabilities of indi- 
viduals can be fully developed. 

4, The programs must evolve with a deep 
understanding of the cultures of the peoples 
studied, so as to interpret properly the contri- 
bution of social as well as biological factors in 
the evolution of disease. 

5. They must be more than parasitic; they 
should clearly recognize not only our needs and 
goals but those of the host country as well. 

Parenthetically, it might be mentioned that 
these points were largely inherent in the re- 
search programs conducted by colonial powers 
as a necessary condition of the development of 
colonial areas. In our collaboration with 
independent countries and in the absence of a 
long-term medical service responsibility, we 
must still develop a cadre of knowledgeable 
scientists through some purposeful system 
oriented toward research. It will not happen 
in a wholly spontaneous fashion. 

The five points listed were considered in the 
recent development of an international program 
of the Public Health Service. This provides 
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for the establishment of a limited number of 
international centers, broadly conceived and 
university based. 

The centers will conduct research, initially of 
an epidemiologic nature but later developing as 
need and opportunity dictate. They will fa- 
cilitate the welding of medical, biological, and 
behavioral sciences and have a broad capability 
for understanding and studying complex 
disease situations. Incidentally but impor- 
tantly, the centers will develop and nourish a 
corps of well-trained and internationally ori- 
ented medical investigators for service to our 
country outside the areas of their specific and 
personal undertakings. 

These centers represent a radical departure 
from the traditional mechanisms of support of 
international medical research through the use 
of Federal funds. They are made possible 
under the International Health Research Act of 
1960, Public Law 86-610. An appropriation of 
some $5 million was made available to the 
National Institutes of Health, in part to de- 
velop this Program of International Centers 
for Medical Research and Training. 

The law states the intent of Congress that 
the Public Health Service shall support health 
research and research training overseas and the 
objectives to be sought in overseas health 
research and training programs. 

In substance, the program provides for the 
development of a range of highly stable in- 
ternational centers for medical research and 
training, with full opportunity for the develop- 


ment of productive careers. The centers will 
enable U.S. physicians and scientists to acquire 
broad field experience through projects con- 
ceived in ample breadth and duration. They 
will also encourage physicians and other health 
personnel of collaborating foreign institutions 
to participate in the development of health re- 
search and training resources in their national 
environment. 

The two components of a center, the U.S. base 
and its overseas institutions, will have these 
characteristics: a U.S. university providing a 
stable professional framework in which medi- 
cal research projects, planning, and training 
can be conducted, and associated research and 
training establishments overseas where these 
activities can be pursued under environmental, 
ethnic, and medical conditions that do not pre- 
vail in the United States. 

The program is just getting underway. 
Funds are limited and our experience insuffi- 
cient to warrant conclusions. But I believe the 
International Centers for Medical Research and 
Training will be particularly useful for de- 
veloping international scientific manpower, for 
strengthening international operations already 
in progress, and for cementing relations among 
participating institutions and agencies. I am 
confident that they can fulfill in some measure 
the express hope of Congress for “a program 
through the U.S. universities for the early de- 
velopment of research and research training 
centers with adequate field opportunities for 
international studies.” 


School Teachers Health Manual 


The “Brookline School Health Manual,” a guide for the school 
teacher in her part in the management of accidents and communicable 
diseases in schools, has been issued jointly by the health department 
and the school system of Brookline, Mass. 

A section on accidental injuries tells when injuries require only 
simple measures, when professional help should be called, and what 


the teacher can do. 


Sections on communicable diseases include in- 


formation on signs and symptoms, cycles of infection, and prevention 


and control measures. 
tab-indexed. 


Vol. 76, No. 9, September 1961 


The information is arranged in charts and is 
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SYMPOSIUM ON WORLD MEDICINE 


Arthropod-Borne Viral Encephalitis 


WILLIAM McD. HAMMON, M.D., Dr.P.H. 


HE VIRUSES causing the arthropod- 

borne encephalitides and other related dis- 
ease syndromes form a group that might be 
considered the epidemiologist’s dream. Epi- 
demiologic studies of this group require the 
teamwork and knowledge of the epidemiologist, 
agriculturalist, sanitary engineer, ornithologist, 
mammologist, veterinarian, virologist, immu- 
nologist, and clinician. 

In keeping with the theme of this symposium 
I will emphasize the worldwide aspects of the 
encephalitides. The scope will be broad rather 
than specific. I will discuss in general the range 
of clinical syndromes, the spectrum of vectors, 
the spectrum of epidemiologic patterns, deter- 
minants of geographic distribution patterns, 
currently recognized world distribution, the 
number of different viruses, and, briefly, preven- 
tion and control. 

The term “arthropod-borne viral encephali- 
tis” was introduced by Dr. William C. Reeves 
and myself many years ago to replace what we 
considered less suitable terms such as epidemic 
encephalitis, summer encephalitis, and ar- 
thropod-borne encephalitis. Recently I sug- 
gested a further change since many related 
viruses in the group produce diseases other 
than encephalitis and possibly all are zoonoses, 
with man the occasional and accidental host in 
the primary biological cycle of the virus. 

This new term is the arthropod-borne viral 
zoonoses. To shorten this, several abbreviations 
have been suggested, the most common being 
“arbor” for arthropod-borne, but I prefer 
“arbo” since “arbor” is a Latin word and sug- 
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gests that this is a disease of trees and is caused 
by a plant virus. 


Range of Clinical Syndromes 


The range of human clinical syndromes 
caused by the arbo viruses is indicated in the 
following list. A few named viruses are given 
as examples in each of three categories. Nearly 
all the viruses in the encephalitides group and 
all those in the other two groups produce en- 
cephalitis in the laboratory mouse. The second 
category of clinical syndromes includes fevers 
with and without rash and sometimes with 
arthralgia, and the third category is a group of 
hemorrhagic fevers. 

1. Encephalitides (essentially all produce encephali- 
tis in mice): eastern encephalitis (EE), western en- 
cephalitis (WE), Venezuelan encephalitis (VE), St. 
Louis encephalitis (SLE), Japanese B encephalitis 
(JBE), and Murray Valley encephalitis (MVE). 

2. Fevers with and without rash: dengues, Colo- 
rado tick, West Nile, phlebotomus, Mayaro, Chikun- 
gunya, and Gulu. 

3. Hemorrhagic fevers: yellow fever, Philippine, 
Thai, Kyasanur Forest, Omsk, Crimean, and Argen- 
tinian. 


Spectrum of Vectors 


The spectrum of vectors of the arthropod- 
borne viral zoonoses includes mosquitoes of al- 
most all genera, hard and soft ticks, phlebot- 
omus or sand flies, and possibly mites. Mos- 
quitoes transmit a majority of these viruses. 
Some tick vectors are capable of transmitting 
the viruses transovarially. The tickborne group 
includes Russian spring-summer encephalitis 
(RSSE), Kyasanur Forest fever, and Colorado 
tick fever. Mites have been incriminated on 
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epidemiologic evidence in the transmission of 
epidemic hemorrhagic fever of the Korean or 
Manchurian type. For some agents, the vector 
is unknown, but for most of these it will prob- 
ably be found to be a mosquito. 


Epidemiologic Patterns 


The chart summarizes the epidemiologic pat- 
terns by illustrating the cycles recognized for a 
number of the arbo viruses. This information 
has been obtained through a great deal of care- 
ful field and laboratory research. Understand- 
ing these patterns is fundamental to under- 
standing the distribution of these agents, the 
seasons in which the diseases occur, and the 
problems of control. 

The first cycle requires viremia in the human 
host and an anthropophilic vector, usually a 
domestic one. Under these circumstances there 
can be transmission from man to an arthropod 
and then directly to other persons. This cycle 
is the most explosive type of disease progression 
among persons and leads usually to the epi- 
demics with highest morbidity rates. Examples 
of these diseases are urban yellow fever, dengue, 
and phlebotomus fever. 

The second cycle is much more complicated 
and may be basic to the first cycle. Many more 
diseases are in this latter group, which is a 
typical zoonosis pattern. The important verte- 
brate host is frequently a bird (cycle 2a}, »nd 
the arthropod vector is one that feeds commonly 
on birds and only occasionally on man. Thus, 
the virus is maintained in nature, going from 
bird to vector to bird, but the vector occasionally 
bites man. If adequate viremia does not de- 
velop, man is a terminal host. If viremia does 
develop and there are anthropophilic domestic 
vectors, the first cycle described may continue. 
The typical members of this group, that is those 
in which man is an accidental or terminal host, 
include the well-known viruses of western en- 
cephalitis and eastern encephalitis. 

Or the principal vertebrate host may be a 
lower mammal (cycle 2b). The result is essen- 
tially the same. Examples of this cycle are 
jungle yellow fever, Russian spring-summer en- 
cephalitis, Colorado tick fever, and others. In 
jungle yellow fever the vertebrate host is usually 
the monkey and the vector, a treetop mosquito, 
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Epidemiologic patterns of arbo viruses 
and some of the diseases 


Cycle 1: Adequate human viremia and anthropo- 
philic vector: 





| arthropod 


a, 


man 











urban yellow fever, dengue, 
phlebotomus fever 


Cycle 2: Inadequate human viremia or zoophilic 
vector, or both: 
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jungle yellow fever, RSSE, 
Colorado tick fever 


Cyele 3: Combination of 1 and 2 


Cycle 4: Milkborne: 
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diphasic meningo-encephalitis 
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while in Russian spring-summer encephalitis 
the vertebrate host is more frequently a rodent 
and the vector is a tick. 

The third cycle is the complicated combi- 
nation of cycles 1 and 2 and is excellently illus- 
trated by jungle yellow fever and urban yellow 
fever. A man is bitten in the forest by a mos- 
quito infected by a monkey, goes to the city at a 
time when he has viremia, local Aedes aegypti 
pick up the virus, and then the mosquito-to- 
man-to-mosquito-to-man cycle continues. 

The fourth cycle, a modification of cycle 2b, 
is currently illustrated by only one virus. A 
tick infects a goat, but the virus is excreted in 
the goat’s milk and man can be infected by 
drinking the milk. Explosive epidemics in man 
have occurred as a result of this type of trans- 
mission. The disease is called milkborne di- 
phasic meningo-encephalitis in the U.S.S.R. 


Determinants of Geographic Distribution 


Means of introduction and maintenance deter- 
mine the geographic distribution of the 
arthropod-borne viral zoonoses. A virus may 
be introduced where it has not existed previ- 
ously by an infected man arriving in the area 
at a time when he develops viremia. The virus 
can thus be picked up by local vectors. In 
this fashion yellow fever and dengue, for ex- 
ample, have been introduced many times in 
years past in coastal cities of the United States. 
Or introduction can occur by importation of a 
vertebrate, other than man, with viremia, or by 
importation of infected arthropods by plane, 
boat, train, or automobile. All these events 
have probably served as methods of introduction 
of viruses in the past. 

In addition to transportation by man or in 
his vehicles, the migration of infected birds is 
another distinct possibility as a means of intro- 
duction which has received much attention in 
recent years. A bird may be infected in an 
endemic area, fly for great distances during 
migration, and arrive in an area free from the 
virus, but viremia in the bird serves as a source 
of infection for local vectors. Another poten- 
tial source, in addition to the viremic bird, is 
minute infected vectors carried in a bird’s 
feathers. These vectors may transfer to local 
birds, thus serving as the means to implant the 
new virus. 
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After introduction of the virus there must be 
means for maintenance. In the first situation, 
there is a suitable, year-round vector present in 
abundance and an adequate number of suscepti- 
ble, potentially viremic hosts so that the virus 
cycle may continue throughout the year. These 
requirements are met most frequently in the 
tropics, and under these circumstances, there is 
no difficulty in understanding how the virus 
may maintain itself. However, in temperate 
zones where the vector or vector’s activity is 
only seasonal, although there are adequate num- 
bers of potentially viremic hosts in the area, 
some special mechanism must exist for carrying 
the virus through the winter season when the 
vectors are not normally active and biting. 

A great deal of research has been devoted to 
seeking this mechanism for several viruses dur- 
ing the past 15 to 20 years without obtaining 
definitive answers. Western, St. Louis, and 
eastern encephalitis, as they occur in this coun- 
try, are examples of this difficulty as is Japanese 
B encephalitis in the Far East. Considered 
and studied intensively as possibilities are 
hibernation of infected vectors, transovarian 
infection, and latent infection in birds, snakes, 
or other vertebrates, with viremia appearing in 
the spring or early summer at the time that the 
mosquito vectors become available. If there is 
no suitable method for carrying the virus 
through the winter in a reservoir in a particular 
area, the virus disappears until it is reintro- 
duced during the vector season by one of the 
means described previously. In addition to the 
viruses already mentioned, dengue and yellow 
fever may be maintained in the coastal areas of 
the United States by such mechanisms. It has 
been suggested that eastern encephalitis is being 
reintroduced into coastal areas of eastern United 
States by birds migrating from the south or by 
some other as yet unknown mechanism. 


Currently Recognized World Distribution 


I shall discuss the recognized distribution of 
the arbo viruses very briefly, partly because the 
information is changing so rapidly that current 
knowledge will be completely out of date within 
1 or 2 years. 

We can state rather clearly that these viruses 
are transmitted only in parts of the world where 
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there is a season of warmth adequate for vector 
development and for intrinsic incubation of 
the virus in the vector. These viruses will not 
multiply in the vector unless the temperature 
remains above certain levels. At the lower 
minimum levels, the incubation period is pro- 
longed and, therefore, the likelihood of repeated 
cycles of infection isminimal. For this reason, 
the Arctic areas are essentially excluded from 
the distribution pattern. 

In this hemisphere members of this group of 
viruses are recognized from southern Canada 
to the tip of South America. Viruses have 
been recognized from Scotland, Scandinavia, 
European U.S.S.R., to the southern tip of 
Africa. In the Far Eastern areas viruses are 
recognized in the maritime provinces of the 
U.S.S.R., Korea, and Siberia to the southern 
tip of India. In the Pacific, they are recog- 
nized in the Japanese islands, the Ryukyus, the 
Philippines, the Marianas, Indonesia, Aus- 
tralia, and New Zealand. In short, the world 
is pretty well covered except for the Arctic 
areas. 

I do not mean to imply, however, that these 
viruses are evenly distributed. There are many 
localities where they have not been introduced 
or where suitable vector or vertebrate hosts are 
not present. Such areas are apparently en- 
tirely free from any of these agents. Therefore, 
the distribution of the arbo viruses is spotty 
and varies greatly from the distribution of such 
viruses as measles, influenza, and poliomyelitis 
which exist where there are human hosts and 
travel, for vectors and other vertebrate hosts 
are not essential in their cycle. 


Number of Viruses 


The number of viruses in the arthropod- 
borne group which are now recognized and 
studied adequately enough to determine that 
each is a distinct entity is probably near 150. 
The number increases almost weekly. Those 
known to produce disease in man are fewer; 
my estimate of these at the moment would be 
about 50. 

Antibody studies, however, reveal that many 
more infect man, but their disease potential has 
not yet been determined. Because of the cross- 
ing of antibodies between certain of these vi- 
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ruses, it cannot be determined with certainty 
at present whether detected antibodies for a 
certain virus means infection with that virus 
or with another closely related to it. This is 
another reason why it is difficult to give an 
accurate number of those which infect man. 
Undoubtedly, the number of agents in this 
group is tremendous, and in my opinion, will 
turn out to be one of the largest and most 
complex groups of viruses existing in the world. 
Young virologists, epidemiologists, and others 
who are searching for a fruitful area of re- 
search and discovery should consider the op- 
portunities in investigations of these viruses. 


Prevention and Control 

For most members of this large group of 
agents, at present there is no organized method 
of control. Discussion, therefore, is limited 
largely to the principles of potential control. 

Under certain circumstances vector control is 
the most logical and practical preventive meas- 
ure for some agents. Its effectiveness has been 
well established for yellow fever and dengue 
in urban areas through the eradication of 
Aedes aegypti mosquitoes. Control of Culex 
tarsalis, the principal vector of western en- 
cephalitis and St. Louis encephalitis in the San 
Joaquin Valley of California, has been at- 
tempted for a number of years, in part result- 
ing from the stimulation of our studies. C. 
tarsalis has protean breeding habits, and a 
great deal of research has gone into the study 
of its ecology. Control methods have been de- 
veloped which are generally practical but ex- 
pensive. Nevertheless, endemicity in the val- 
ley is of sufficient importance that control has 
become imperative. Reeves and I recently 
summarized the evidence of the effectiveness 
of this control in a monograph now in press, 
covering studies carried out from 1943 through 
1952. We consider that the evidence is ade- 
quate to indicate that vector control has had 
a definite effect in reducing the incidence of 
human disease. 

For many years the Russians have carried 
out some degree of control on vectors of the 
Russian spring-summer tickborne group of vi- 
ruses in certain endemic forest areas. This is 
most difficult and expensive, but in their ex- 
perience these measures are justified. 








Artificial immunization of human popula- 
tions against these viruses is in its infancy. 
Both active and passive immunization have 
been considered. 

Active immunization with a live attenuated 
viral agent has proved highly effective for yel- 
low fever. As the only practical method in 
jungle areas, it is widely applied to travelers 
entering and departing from recognized en- 
demic areas. In the experimental stage are 
several other attenuated viral agents for human 
use which look quite promising. They include 
Venezuelan encephalitis virus and Rift Valley 
fever virus. We have in the laboratory of the 
University of Pittsburgh Graduate School of 
Public Health at the present time an attenu- 
ated strain of Japanese B encephalitis virus, 
the result of several years of effort to obtain 
attenuation of an adequate degree. We are 
almost ready to undertake limited human trials 
with this strain. 

Several formalin-inactivated virus vaccines 
have had extensive field trials, some apparently 
with reasonable success. The Russians for 
many years have employed a formalinized 
mouse brain vaccine for the Russian spring- 
summer encephalitis virus, apparently with con- 
siderable success. But the protection it offers 
is limited, and its use has not been free from 
accidents because of sensitization with central 
nervous system tissues from the mouse brain. 
Russian scientists are currently exploring in- 
activated tissue culture preparations. Our mili- 
tary services used an inactivated mouse brain 
or chick embryo vaccine for Japanese B en- 
cephalitis for several years but abandoned this 
practice because the degree of effectiveness was 
not that expected. Formalin-treated chick 
embryo vaccines for western, eastern, and Ve- 
nezuelan encephalitis viruses have been used 
extensively and with apparent success in horses. 

During recent years evidence obtained by 
many of us concerning cross immunity produced 
by certain viruses to others within the same im- 
munological group lends a certain amount of 
optimism to prospects for control by active 
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artificial immunization, particularly with the 
live attenuated viral agents. There is some 
evidence, for example, that the new attenuated 
Venezuelan virus vaccine will produce in horses 
immunity not only to the homologous virus but 
also to western and eastern encephalitis viruses. 
In laboratory animals we have shown that im- 
munization to one or two members of Casals’ 
group B viruses with live virus will provide at 
least a moderate degree of protection against 
several others in the same immunological group. 
If the live virus immunization is supplemented 
with one or two injections of killed virus vac- 
cine prepared from another member of the 
group, the breadth of immunity is extended still 
further. 

Passive immunization with gamma globulin 
from immune individuals or from hyperimmune 
animal serums has proved effective in labora- 
tory animals and is frequently used for ac- 
cidents occurring among laboratory workers. 
Certainly, there are instances in which its use 
is justified. It has never been evaluated for 
large-scale use, and the short period of protec- 
tion offered by such immunization makes it un- 
likely that it will find many fields of practical 
application. 

Control of the transportation of these viruses 
by air, land, or sea vehicles has been attempted. 
Some international measures now required are 
not adequately enforced, and some methods em- 
ployed are relatively ineffective. With the 
possible exception of yellow fever vaccine for 
man, there is little control, or even attempted 
control, of the movement or shipment of poten- 
tially infected vertebrates including man. 
Much more research is required before there 
can be an extension of this type of control to 
other viruses in the group. 

At present there is no obvious way of con- 
trolling the flight of birds which are infected 
and viremic, or the possible vectors which they 
may carry. More data concerning this could 
be acquired, but even with such knowledge 
effective control appears unlikely. 
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SYMPOSIUM ON WORLD MEDICINE 


The Future of Immunization 


GEOFFREY EDSALL, M.D. 


VER SINCE Jenner established the prin- 
ciple of vaccination more than a century 
and a half ago, immunization has been the most 
efficient method ever devised for protecting men 
and animals from disease. Under ideal condi- 
tions, it converts a susceptible man to a resis- 
tant man, enabling him to move wherever he 
chooses, whenever he chooses, carrying his pro- 
tection with him. Unlike chemoprophylaxis, 
immunization frees him from having to take a 
drug regularly, with the risk of running out 
of the supply of the drug or the mental hazard 
of forgetting to use it. Unlike water sanita- 
tion or insect control, immunization permits 
him to leave a protected area without leaving 
his protection behind him. And no longer 
must he periodically flee an epidemic area, 
hoping that he has left in time. 

Gains such as these, unparalleled in_pre- 
ventive medicine, have saved millions of lives 
and freed other millions from panic or from 
chronic fear. But few immunizing procedures 
approach this ideal. Even smallpox vaccina- 
tion does not provide lifetime protection (as 
Jenner first thought), and most other immuniz- 
ing procedures, with the probable exception of 
yellow fever vaccination, appear to be limited 
in the duration of their efficacy. More serious 
is the imperfect degree of protection afforded 
by the majority of vaccines. In addition to 
smallpox and yellow fever vaccines, only one 
other virus vaccine is strikingly effective, polio- 
virus vaccine. 

We have an excellent bacterial vaccine ag: 

ak’ 


ainst 
ugainst 


whooping cough, a relatively good one 
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tuberculosis, and a moderately effective one 
against typhoid fever; remarkably effective 
toxoids against diphtheria and tetanus; highly 
effective but now obsolete polysaccharide 
antigens against pneumococcus infections; vac- 
cines against typhus fever and Rocky Moun- 
tain spotted fever, both considered very useful 
but not in the same class as yellow fever vac- 
cine; and moderately good virus vaccines 
against influenza and rabies. Aside from cer- 
tain specialized vaccines such as those for tula- 
remia, brucellosis, and adult adenovirus infec- 
tions, and those now under development like 
measles vaccine, this list is virtually complete 
except for a series of preparations the usefulness 
of which is hard to establish: vaccines against 
cholera, plague, mumps, paratyphoid fever, 
staphylococcus infections, and the like. 

When one considers the well-known limita- 
tions of these agents and the list of infectious 
diseases for which no really useful vaccination 
procedure is available, the record is far from 
satisfactory, and it is difficult to agree with the 
statement recently credited to Sir Macfarlane 
Burnet (7) that “today the technique of immu- 
nization provides protection against all the sig- 
nificant diseases that have not been eliminated 
by public health measures or that do not yield 
readily to chemotherapy.” The fact is that 
there are still great deficiencies in our knowl- 
edge of both the principles and the application 
of immunization. Nevertheless, there are 
many good reasons to believe that major prog- 
ress can be achieved to remedy these deficiencies 
in the future. 

But one may ask, Is this the major path to 
follow? With the tremendous, continuing ad- 
vances in antibiotic therapy, with the prospect 
of steadily increasing sanitation extending 
throughout the world, and in view of the diffi- 
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culties that have beset past efforts to immunize 
against many infectious diseases, is a major 
effort to continue the extended application of 
immunology to control infectious diseases justi- 
fied? Or should one take the position that the 
easy problems in immunization have been 
solved, and that the difficult ones will either be 
insoluble or will be solved more readily by other 
approaches ? 

Let us first consider immunization as we see 
it today. Surely little doubt exists of the last- 
ing usefulness of smallpox vaccine, pertussis 
vaccine, diphtheria and tetanus toxoids, yellow 
fever, rabies, poliovirus, measles, influenza, 
adenovirus, and perhaps certain other vaccines. 
For many years we will need typhoid and BCG 
vaccines and a large measure of faith in cholera 
and, in certain limited areas, plague and typhus 
vaccines. No matter what chemsitherapeutic 
magic may arise, the essential simplicity of 
prevention by immunization will give it value 
wherever prevention by other means is less than 
wholly effective. 

Indeed, one may expect that certain im- 
munization practices will be continued in- 
definitely. To be sure, the eradication 
approach may eventually solve some current 
problems. However, even in such a promising 
instance as smallpox one can reasonably assume 
that for many years there will remain small 
isolated groups of people, in areas difficult of 
access, where smallpox will persist and consti- 
tute a recurring threat to the rest of the world. 

Clearly, however, we could protect against 
many additional diseases by immunization if 
adequate methods were available, especially for 
those infections for which no convenient, prac- 
tical alternative means of control is in sight. 
Yet the problems are multiple. Many unsolved 
difficulties in disease control revolve around 
what appear to be basic deficiencies in the anti- 
genic response to the disease, and others are 
complicated by the multiplicity of antigens con- 
cerned. Certainly no single line of research 
promises success, for on the one hand the pat- 
terns of immunity in nature differ tremendously 
from disease to disease, and on the other hand 
the specific immunizing antigens in various dis- 
eases differ greatly in chemical composition, 
stability, ease of extraction and purification, 
and, indeed, in antigenicity. Finally, the var- 
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ious diseases which concern us differ among 
themselves in their basic antigenic stability. 
Contrast, for example, mumps, which clearly 
nas not changed much since the days of Hip- 
pocrates, with influenza for which the best we 
can say is that it hasn’t changed much during 
the last 3 years. 

Each disease is a problem in itself, and blue- 
prints for progress will be hard to come by 
even at a high price. Nevertheless, it is worth 
the price to try to develop these blueprints; for 
never in the history of human progress has a 
better and cheaper method of preventing illness 
been developed than immunization at its best. 
In this spirit, it appears worthwhile to define 
the difficulties that might conceivably be solved 
by immunological methods and principles. 


What Is Needed 


To sharpen the focus, one might start with 
a list of the disease conditions for which prog- 
ress in immunization is most needed. Such a 
list might read as follows. 

1. A better vaccine against tuberculosis. 
BCG is a good vaccine but it is not good 
enough. A more effective and less reactive 
vaccine would gain wider acceptance and will 
be urgently needed if, as may well happen in 
the next few years, drug resistance outruns the 
capacity to devise new chemotherapeutic agents 
that are safe, effective, and readily used on a 
large scale. 

2. An effective vaccine against hemolytic 
streptococcal infections, or at least against the 
types most responsible for serious sequelae. 
Chemoprophylaxis of the complications of 
streptococcal infections represents a great ad- 
vance; but it is less than satisfactory to be 
obliged not only to grab the hose, so to speak, 
after the chimney catches fire, but then to con- 
tinue sprinkling the chimney regularly for the 
next 5 years to prevent flareups. 

3. Effective combinations or sequences of im- 
munization against the prevailing upper re- 
spiratory infections. This will require great 
patience and ingenuity, for here the immunolo- 
gist is challenged to develop the necessary basic 
understanding of the immune response and the 
factors which enhance or modify its course, so 
that he can evoke the requisite mosaic of ade- 
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quate immune responses to the great variety of 
respiratory disease agents involved. 

4. A durable yet rapidly adaptable system 
for vaccination against influenza. The prob- 
lems here are different, notably because of the 
race against time that ensues when a new strain 
appears. But we must assume that technical 
advances can be developed which will surmount 
such obstacles. I believe that when the next 
major pandemic occurs we should be able to 
immunize all except those who are overtaken 
by the virus within the first few weeks of its 
emergence. 

5. A vaccine or vaccines against the major 
diarrheas and dysenteries. These infections are 
as complex as those of the acute respiratory 
diseases, and equally important. Ultimately, 
they will be solved by sanitary engineering 
techniques, but it will be a long time before 
the people in the areas most affected by these 
diseases can afford to bring them under control 
by these methods. 

6. An improved vaccine against cholera, 
needed now for the same reasons. 

7. A vaccine against scrub typhus. Area 
control and chemoprophylaxis may not be 
adequate for protection of persons pioneering 
in the development of scrub-infested regions; 
although immunization in this instance is an 
especially formidable task, there are potential 
immunological approaches which have not yet 
been tried. 

8. Better vaccines against several of the more 
serious arthropod-borne viruses, such as Japa- 
nese encephalitis, Russian spring-summer 
encephalitis, and Kyasanur Forest disease. De- 
velopment of such vaccines may in turn open 
the way for the control of the denguelike dis- 
eases, and analogous conditions for which con- 
trol of arthropods will not always be feasible. 

9. A vaccine against trachoma. The need is 
obvious; the problem is difficult; but as I have 
said, the easy problems have already been 
solved. 

10. A vaccine against the more serious or 
persistent staphylococcal infections. With 
these more than with any other infections, the 
cozy glow of comfort created by the advent of 
the antibiotics has died out, and the ensuing 
chill of reality has sent many investigators back 
to basic immunological studies. 
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11. A procedure for immunization against 
hepatitis, granting, of course, the prior assump- 
tion of success in isolating the causative agent 
or agents. 

12. Vaccines for control of the so-called mi- 
nor exanthems, such as varicella and rubella, 
which, minor though they have long appeared, 
nevertheless have occasional tragic conse- 
quences. 

13. We cannot afford to forget the need for 
seeking effective means of immunization against 
the major parasitic diseases, trypanosomiasis, 
schistosomiasis, and malaria. Eventually, all 
may be subject to area control, but this result 
is by no means certain; and recent setbacks in 
the control mechanisms for malaria justify a 
reexamination of the supposedly insuperable 
task of immunological protection against this 
disease. 

14. In certain parts of the world, brucellosis 
will not be eliminated by sanitary measures for 
many years, and the presently available vac- 
cines are less effective and more reactive than 
could be desired. 

15. Immunization against some zoonoses that 
I have not mentioned will be important in cer- 
tain regions of the world, but far more necessary 
are really effective vaccines against the epi- 
zootic diseases that seriously threaten the food 
supply of major areas of the world: rinderpest, 
anthrax, African horse sickness, hog cholera, 
fowl cholera, and others. 

16. Control of the allergies has for years been 
handled as a variant of the principle of im- 
munization, yet this problem is far from solved. 
Again, further progress in fundamental im- 
munology, already well underway, needs to be 
sustained in order to reach the goals that now 
begin to appear attainable. 

17. Perhaps equally urgent is the need to de- 
velop means of controlling or mitigating so- 
called delayed or “bacterial” allergy, an aspect 
of the immune response which is not merely 
responsible for many reactions to immuniza- 
tion but also appears to play a major role as a 
cause of persisting symptoms or complications 
in many chronic infections. 

18. Finally, there is growing reason to believe 
that immunological means may be developed 
for the control of some, though perhaps by no 
means all, varieties of cancer and other malig- 
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nant diseases. This prospect alone will suffice 
to mobilize the greatest talents in immunology, 
and it is certain that more than one basic ap- 
proach will have to be explored. 

Some will regard this list as inordinately 
optimistic; others may consider it incomplete. 
However, it is offered primarily as a basis for 
discussion and review and as an incentive to 
new and uninhibited intellectual and scientific 
adventure. We cannot afford to be bound by 
the conviction that we know all about the im- 
munological approaches to any of these diseases 
and conditions, and we may be sure that even 
less familiar questions will arise in the future. 


Additional Considerations 


Nor can we sum up the problems of immuni- 
zation simply with a hopeful list of diseases to 
be conquered. There are many more general 
questions to be solved. For example, what will 
be the role of adjuvants in immunization? The 
modified Freund adjuvant has been used in per- 
haps 80,000 to 90,000 inoculations in man. Yet 
we have relatively little knowledge of its long- 
term effects. These effects are probably few 
and may well be insignificant, but we cannot be 
content to guess the answers to such questions. 
In any case, the development of an effective and 
practical adjuvant system demands top priority 
if multiple immunizations are to be carried out 
effectively on a large and long-term scale. 

Equally needed is clarification of the funda- 
mental stages in the process of inducing an im- 
mune response. The development of such 
knowledge may, at best, show the way to major 
changes in the entire sequence of immunization 
procedures; it should at least bring some order 
out of the present empirical chaos of immuniza- 
tion schedules in which the dose, the interval 
between injections, the number of injections, 
and the timing of (or even the need for) booster 
doses are as varied as the people who write or 
speak on this subject. Also, we need to find 
ways to accelerate the primary immune re- 
sponse. An adequate technique for inducing 
rapid immunization against tetanus, for exam- 
ple, might conceivably do away with the present 
wasteful and sometimes harmful procedure of 
prophylactic tetanus antitoxin inoculation. 


814 


Studies in the institute of laboratories are 
being directed to several of these needs, and a 
number of my fellow immunologists are en- 
gaged in basic studies that may yield the neces- 
sary breakthroughs in these principles of im- 
munization. But sufficient talent has not yet 
been enlisted in this task, and those engaged in 
it must be given every opportunity to develop 
the knowledge and skills of those who may 
choose to enter the field. The solution of the 
problems I have described has far more than 
theoretical importance; the establishment of 
simplified, effective immunization schedules 
may in itself mean the difference between suc- 
cess and failure in applying immunization in 
developing countries where health departments 
are understaffed and the populations cannot be 
reached for the multiple injections customary 
in the Western World. 

Because only the difficult problems remain, 
there is now a greater need than ever before to 
support research and to encourage research 
workers in fundamental microbiology and im- 
munology. Immunology is still far from an 
exact science, but it is capable of providing some 
fairly precise information. When we under- 
stand more, for example, about the apparent 
poverty of the immune mechanism in tubercu- 
losis or malaria, more about the genetics of 
influenzal strain variations, and more about the 
role of microbial allergy in trachoma, we will 
then be in a position to undertake control of 
these diseases more rationally and will be less 
dependent on luck, serendipity, and a level of 
patience that is sometimes hard to sustain. 

The solution of immunological problems en- 
compasses a variety of scientific disciplines. 
We are indebted largely to biochemistry and 
biophysics for the relatively pure toxoids cur- 
rently available, for the quality and stability of 
most of the gamma globulin in use, and for the 
potency and freedom from extraneous substan- 
ces of the purified poliovirus vaccine recently 
developed. But no immunization procedures 
yet developed have equaled those based on the 
virological luck and skill which led to the estab- 
lishment of safe, attenuated vaccine strains such 
as the 17D strain of yellow fever virus. Such 
attenuated live vaccines generally establish last- 
ing immunity by producing a mild form of the 
infection itself. 
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Nevertheless, for some diseases the major 
breakthrough will come through immunochem- 
ical and immunophysical separation, purifica- 
tion, analysis, and eventually even synthesis of 
the specific substances which initiate the immune 
response. Others may be met by unraveling the 
specialized cellular pathways to immunity 
which appear to be of major importance in many 
subacute and chronic diseases. Along other 
lines of investigation we might find, in serum 
hepatitis, for example, that the virus circulates 
largely in the raw nucleic acid form. Will it be 
possible, in such instances, to prevent the dis- 
“ase by immunizing against the nucleic acid 
core? 

Still other mechanisms important to specific 
immunity are yet to be discovered. We think 
only in terms of what we know, and inevitably 
new concepts and discoveries will arise in the 
future, as new and unexpected as vaccinia virus 
and diphtheria toxoid were in their day. 

There is more to immunity than specific im- 
munity. Many species or strain differences in 
susceptibility to specific infectious agents fasei- 
nate and bafile us. These problems may grad- 
ually be solved as knowledge of the precise bio- 
chemical processes of infection becomes clarified 
through the development of experimental stud- 
ies capable of testing specific and interpretable 
postulates. In addition, research into nonspe- 
cific resistance of the individual host to its own 
natural parasites is still in the embryonic stage. 
The hopes engendered a few years ago by the 
late Dr. Louis Pillemer’s brilliant studies on 
properdin have not been wholly sustained, but 
they represent an area of research which will be 
rekindled again, since there is extensive evi- 
dence, accumulated over many years, that there 
are factors in animal serums responsible for sig- 
nificant. resistance in its broadest rather than in 
its conventional narrow sense. The discovery 
by Isaacs and his colleagues of “interferon” is 
an exciting example of the unpredictable ways 
in which this whole area of research may ad- 
vance at any time. 


Consequences of Immunization 


However, we rarely get something for noth- 
ing, and we cannot ignore the different set of 
problems which may be engendered by multiple, 


Vol. 76, No. 9, September 1961 


repeated immunizations or by other aspects of 
this process, which is based upon the rather vio- 
lent procedure of introducing foreign sub- 
stances into the body. The problem of delayed- 
type bacterial allergy has been mentioned ; there 
is growing evidence that cumulative sensitiza- 
tion even to tetanus toxoid occurs, and some im- 
munizations are definitely associated with a 
progressively increasing hyper-reactiv'ty on re- 
injection. This phenomenon may mount in the 
future ; I believe our only assurance, once again, 
will be in research on the basic mechanisms un- 
derlying immunization and sensitization. These 
two phenomena may or may not go hand in 
hand, but we must find out to what extent they 
are interdependent. A positive tuberculin test 
appears to be an inescapable consequence of 
tuberculous infection, but a positive Moloney 
test is not an inevitable accompaniment to 
diphtheria immunity. Observations such as 
these may serve as the directional signals to use- 
ful pathways of research. 

Other consequences of immunization may be 
more serious than the reactions I have just 
mentioned. Aside from the specialized difficul- 
ties raised by special techniques—for example, 
the questions of possible sensitization to kidney 
tissue from use of monkey kidney tissue culture 
vaccines or the possibility of inoculating tumor- 
inducing chromosomal material along with 
antigens grown in primate tissue—other, more 
general problems may conceivably follow the in- 
jection of foreign substances into man. There 
is reasonable evidence that certain auto-immune 
responses may result from the conjugation of 
“foreign” antigens with host antigens, to cite 
one example, and we are again reminded that we 
know too little about the sequence of events that 
follows the injection of heterologous antigens. 
The definition of “heterologous” becomes more 
and more difficult with the recent succession of 
discoveries suggesting forcefully that each 
human being may share the complex antigenic 
mosaic pattern of his tissues with only a few 
other men on earth. 

None of these thoughts need deter the devel- 
opment and application of immunization prac- 
tices, but they point up once again the 
paramount importance of fostering, at an equal 
pace, the support of basic research in immu- 
nology and hypersensitivity. 
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One cannot dea] with immunization without 
considering its obverse, immunological toler- 
ance. Understanding of one underpins under- 
standing of the other. With a better under- 
standing of immunological tolerance and how it 
is induced or controlled, a host of preventive 
and therapeutic approaches to surgical, radio- 
logical, oncologic, and infectious disease prob- 
lems will be open to solution. 


Other Needs 


Of certain other aspects of the future of im- 
munization there is no need to speculate; the 
facts are clear. We must now be prepared to 
accept no half-truths in immunization. We 
must correctly determine the value for man of 
the agents now in use and those to be provided 
in the future, through controlled field trials 
which yield statistically significant and biologi- 
cally acceptable data. For too many years we 
have been content to base acceptance of immuni- 
zation procedures on relatively raw data in man 
or on superbly precise studies in mice, or some- 
times on nothing much more than wishful 
thinking. Let us take as a standard the well- 
known critical evaluations, by controlled field 
trials, of pertussis, influenza, tuberculosis, and 
poliomyelitis vaccines, and, on a smaller scale, 
those of adenovirus, typhoid, and measles 
vaccines. May the number of vaccines legiti- 
mized in this fashion steadily increase. 

Vaccination presents sociologic as well as sci- 
entific problems. It will do little for the future 
of immunization to prepare excellent vaccines, 
test them to a fare-thee-well for safety and 
efficacy, and then not insure that they are 
adequately used. We become steadily more 
impatient as we see science, in this instance as 
in so many others, outrunning society. I am 
deeply convinced that a paramount problem 
in immunization in the future, and one for 
which we must all share responsibility, is to get 
vaccines into the people who need them. In a 
country as civilized as the United States it is 
shocking to find that about 20 percent of the 
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youth 15-19 years old and about 40 percent of 
the young adults 20-29 years old have never 
had a single injection of poliovirus vaccine. 
Immunization programs in the developing 
countries will present similar challenges. They 
will require not only basic research on the pat- 
terns of effective immunization but skilled plan- 
ning and courageous action to carry through 
the indicated procedures on an effective scale, 
and thus to reach the population groups most 
in need of protection. However, the developing 
countries may have one real advantage: they 
can learn from our mistakes. 


Summary 


I believe it is fair to say that immunization, 
while not exactly in its infancy, is scarcely 
beyond early childhood; that advances in im- 
munization must depend upon vigorous devel- 
opment of knowledge in basic immunology; 
that, as in other scientific disciplines, major 
breakthroughs are expected to occur, and that 
they will, in all probability, occur in unex- 
pected, unforeseen ways. Moreover, these 
breakthroughs will unquestionably be applica- 
ble not only to infectious disease and to allergy 
in the conventional sense but also to isoallergic 
disease, tumors, radiological injury, surgical 
problems, congenital diseases, certain degenera- 
tive diseases, and perhaps to other categories, 
such as geriatric diseases, 

Finally, scientific philosophy and intellectual 
humility must always keep us prepared to see 
the adverse as well as the advantageous conse- 
quences of our actions. Nevertheless, immuni- 
zation still represents, in principle, the most 
fortunate discovery ever made in the advance- 
ment of human life and health, and its con- 
tinued fulfillment will proceed in proportion to 
the brains, talent, and imagination that are 
devoted to its future. 
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Occupations of Men Dying From Accidents 
in the United States, 1950 


LILLIAN GURALNICK, M.Sc. 


ATAL ACCIDENTS accounted for more 

than 10 percent of the deaths included in 
the National Vital Statistics Division study of 
mortality for 1950 by occupation and industry 
among men 20-64 years of age. Of the 327,271 
deaths recorded, 34,949 were reported to be due 
to accidents, 8,297 at work and 26,652 away from 
work and unspecified. The death rates per 
100,000 men for both types of accidents reached 
a peak at the older ages. The figures for each 
age group are shown in table 1. 

When the difference in ages of the men in each 
occupation and industry is taken into account, 
the rate for work accidents among lumbermen 

vas eight times the average for work accidents 
among all men, and among mine workers and 
structural metal workers, more than five times 
the average. By industry, the same high risks 
were reflected in the rate for logging, which was 
10 times the average, and for coal mining, which 
was almost 5 times the average. The range of 
death rates by occupation or industry was much 
narrower for accidental deaths that were not de- 
scribed as taking place at work. 


Nature of Data 


A copy of each death certificate filed in State 
vital statistics offices is sent routinely to the Na- 
tional Vital Statistics Division, where data are 
compiled for the United States. Deaths in 1950 
were classified in the National Vital Statistics 
Division by the “usual” occupation and indus- 
try—the kind of work done during most of 
life—reported on the death certificate, as well 
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as by age and cause of death. These figures, 
along with the count of the current occupation 
of the population by age as enumerated in the 
census of population for April 1950, made it 
possible to compute age-specific and age-ad- 
justed death rates for each occupation, for each 
industry, and for groups of occupations or 
industries. 

The numbers of deaths from accidents and 
the standardized mortality ratios assigned to 
the major occupation and major industry groups 
are shown in table 2. The standardized mor- 
tality ratios also appear in figures land 2. The 
standardized mortality ratio is the.number of 
deaths tabulated in each occupation or industry 
group divided by the number that would have 
been expected if the age-specific death rates in 
the occupation or industry were the same as 
those rates by age shown in table 1. 

The major occupation and industry groups 
have been established by the Bureau of the Cen- 
sus (7) and are designed to bring together oc- 
cupations with the same type of work and in- 
dustries with related processes. In this paper, 
two of the census occupation groups, farmers 
and farm laborers, have been combined because 
the distinction between them is based on the 
question concerning class of work—whether 
working for private employer, in own business, 
and so on—which appears on the census sched- 
ule but not on the death certificate. Also, the 
small number of private household workers has 
been combined with other service workers. 


Interpretation of Data 


A standardized mortality ratio significantly 
above 100 for a particular occupation should in- 
dicate an unusual risk of death from accidents 
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Figure 1. Standardized mortality ratios for accidents in major occupation groups, men 20—64 years of 
age, United States, 1950 
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for men working in that occupation or industry. 
But a high ratio for any cause can occur as well 
from an overstatement of the number of persons 
in the occupation or industry reported on the 
death record in comparison with the reports of 
the number in the same occupation or industry 
in the census. Occupation and industry are 
difficult items to report precisely, both for 
deaths and for the enumerated population. A 
comparison of the occupation of an individual 
reported on the death certificate with the occu- 


Table 1. Deaths and death rates from accidents, 
men aged 20-64 years, United States, 1950, 
by age group and work status 
































Number of deaths Rate per 100,000 
population 
Age (years) 
Not at Not at 
work and | At work | work and | At work 
unspeci- unspeci- 
fied fied 
20-64 __- 26, 652 8, 297 66. 3 20. 6 
20-24.____ 3, 830 907 84.6 20. 0 
25-29 3, 301 974 61.0 18. 0 
30-34_____ 2, 854 969 | 54. 0 18. 3 
35-44_____- 5, 784 2, 007 56. 7 19.7 
45-54____. 5, 371 1, 834 64. 2 21.9 
55-59 2, 825 873 80. 7 24.9 
60-64____- 2, 687 733 91.3 24. 
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pation reported for the same individual on the 
census schedule was made by the Scripps Foun- 
dation for Research in Population Problems for 
white males 45-64 years of age who died after 
the date of the census of 1950 (2). The study 
showed that 70 percent of these persons were 
reported in the same major occupation group 
and 80 percent in the same major industry 
group on both death certificate and census 
schedule. The net distribution of major occu- 
pation groups from the two records differed sig- 
nificantly for three groups only—clerical, 
craftsmen, and operatives. 

These findings may not apply to an occupa- 
tion or industry that is subject to systematic 
errors in reporting, either on the death certifi- 
eate or on the census record, which may result 
in an understatement or overstatement of death 
rates. The effect of such errors can be elimi- 
nated by comparing the proportionate mortal- 
ity ratio—the number of deaths from accidents 
per 1,000 deaths from all causes—for an occu- 
pation with the proportionate mortality ratio 
for all occupations, since this involves no use of 
the census data. This approach was suggested 
by Dr. Percy Stocks in his review of the occupa- 
tional data for the United States as consultant 
to the Public Health Service, assigned by the 
World Health Organization. 
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Figure 2. Standardized mortality ratios for accidents in major industry groups, men 20-64 years of 
age, United States, 1950 
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Standardized mortality ratios 


If the proportionate mortality ratio for acci- 
dents is significantly higher for a particular 
occupation than this ratio for all occupations, 
it may be because the risk of accidental death 
for workers in that occupation exceeds the risk 
for all occupations. If the standardized 
mortality ratio is also high, then the risk of 
accidental death is in fact great for men 
reported as working in that occupation or indus- 
try compared with the risk for the male popula- 
tion asa whole. If the proportionate mortality 
ratio is not higher than expected, in spite of a 
high standardized mortality ratio, the latter 
may be the result of an overstatement of deaths 
for the occupation or industry in relation to the 
population enumerated in this occupation or 
industry or of high nonspecific mortality for 
the entire occupation or industry. <A choice 
between these explanations cannot be made 
from the information at hand. 

In any case, when a high risk of deaths from 
accidents is confirmed by a high proportionate 
mortality ratio it should be remembered that 
the figures presented are for the mortality ex- 
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perience of a group of persons in a particular 
occupation or industry. The risks described 
may arise from selection of persons drawn into 
an occupation and the social and economic con- 
ditions associated with the occupation, as well 
as from hazards in the occupation itself. 

Before either the standardized mortality 
ratio or the proportionate mortality ratio was 
computed, estimates of the occupational distri- 
bution of deaths for which no occupation was 
reported were included in the base figures, as 
well as estimates of the distribution of the re- 
tired population by occupation and industry. 
The estimating procedures are described in a 
report now in preparation (3). 


Accidents at Work 


In this paper the division of accidents into 
those occurring at work and those not occurring 
at work has been made according to informa- 
tion given on the death certificate. If “Injury 
occurred while at work” (item 20d, Standard 
Certificate of Death) was not checked, the acci- 
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dent was included with the group occurring 
“away from work and not stated.” 


Occupation 


From figure 1 it is evident that the standard- 
ized mortality ratio for accidents while at work 
is extremely low for professional, managerial, 
clerical, sales, and service workers. The stand- 
ardized mortality ratio was above average for 
craftsmen, operatives, and laborers. The ratio 
for farmers and farm laborers was about the 
same as for craftsmen. 

The tctal number of accidental deaths while 
at work is so small that a meaningful standard- 
ized mortality ratio cannot be computed for each 
occupation of the Intermediate List of Occupa- 
tions (7). Computations were limited to classes 


for which more than 20 deaths were reported 
for this cause. However, among these occupa- 
tions there are many groups for which the fre- 
quency of accidental death is far beyond the 
expected value. 

From the nature of their work, few accidental 
deaths would be expected among “professional, 
technical, and kindred workers.” More than 20 
deaths are reported for only two occupation 
classes in this group—civil engineers, with 22 
deaths assigned and a standardized mortality 
ratio of 88, and the residual group, “other pro- 
fessional, technical, and kindred workers,” with 
119 deaths and a standardized mortality ratio of 
118, not significantly above the average for all 
occupations. 

More than 20 deaths were recorded for work 


Table 2. Deaths from all causes and from accidents, and standardized mortality ratios for men 
20-64 years of age, by major occupation and industry group, United States, 1950 
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at | work and at | work and 
work paapeeen work | unspecified 
Men in all occupations and industries, 
aged 20-64 years_.............._- 327, 271 8, 297 26, 652 100 100 100 
|- - — ee 
Occupation 
Professional, technical, and kindred work- | 

BSG Se MS be Gadickeet ay ie Teas pamela 19, 087 249 1, 250 88 42 66 
Managers, officials, and proprietors, except 

RS ES Re ae Ca eee 37, 628 451 2, 069 89 49 73 
Clerical and kindred workers__.__-_._-_-- 15, 188 79 918 84 15 55 
re NN Se ee ns 16, 834 214 1, 169 96 44 74 
Craftsmen, foremen, and kindred workers - 65, 119 1, 756 5, 126 99 108 100 
Operatives and kindred workers___-__-_-__-- 55, 086 2, 535 5, 445 96 149 98 
Service workers, including private house- 

NEN EASTPORT ee ea 26, 715 251 1, 542 116 5% 98 
Laborers, except farm and mine_-_---_---- 43, 772 1, 508 4, 579 163 212 196 
Farmers and farm laborers-____._.___._-- 47, 842 1, 254 4, 554 96 126 

Industry 
Agriculture, forestry, and fisheries__---_-- 50, 130 1, 357 4, 827 97 116 128 
EE EN rae eee 10, 424 905 1, 029 125 435 154 
SRS Ey ee ee 35, 837 1, 371 3, 397 118 181 140 
i EELS LAD ENG Meee 77, 200 1, 781 6, 361 93 79 88 
Transportation, communication, and other 

I cds Weticins wean 38, 695 1, 495 3, 241 123 190 128 
Wholesale and retail trade__.____.______- 52, 199 656 3, 615 99 47 80 
Finance, insurance, and real estate__ - - _-- 9, 702 73 493 97 33 70 
Business and repair services_.___-_---_-- 9, 257 176 893 109 70 110 
RE a aan 12, 119 86 771 116 37 104 
Entertainment and recreation services -_ _ _ _ 3, 770 54 302 133 69 118 
Professional and related services___------- 13, 503 112 833 83 29 68 
Public administration. --................- 14, 435 231 890 96 61 74 











820 


Public Health Reports 














accidents in each of four classes within the 
major occupation group “managers, officials, 
and proprietors,” but in each case the standard- 
ized mortality ratio was below average. Sev- 
eral occupation classes among “clerical and kin- 


Table 3. Deaths from accidents occurring at work 
and standardized mortality ratios, for selected 
occupations and industries, men 20—64 years 
of age, United States, 1950 











Number | Standardized 
Occupation or industry of mortality 
deaths ratio 
Occupation 
Farmers and farm laborers 1, 254 112 
Cranemen, hoistmen, and con- 
struction machinery eases 123 273 
Electricians -_ ___---- sa 155 231 
Foremen (n.e.¢c.), mnonmanu- 
facturing industries 114 168 
Linemen and servicemen—tel- | 
egraph, telephone, and 
power _ - _- yt By! 180 429 
Locomotive firemen _- ae 26 236 
Millwients... -.202.2<.0.- 27 225 
Stationary engineers ue 80 178 
Structural metal workers___- 61 555 
Brakemen and_ switchmen, 
ot: SR ee ae 106 353 
Mine operatives and laborers 
(n.e.c.) - 726 581 
Truck drivers and delive erymen 938 293 
Other specified operatives and 
kindred workers - _ - 97 243 
Operatives and kindred work- 
ers (n.e.c.): sawmills, plan- 
ing mills, and miscellaneous 
wood products_-__------- z 59 179 
Fishermen and oystermen__- -- 38 271 
Lumbermen, raftsmen, and 
wood choppers 7 Sees Bane 304 844 
Laborers (n.e.c.), construction_ 392 260 
Industry 
Agriculture EE 1, 303 114 
Forestry and fisheries aiiasis 54 235 
Coal mining_-_-- 554 478 
Crude petroleum . and natural. 
gas extraction _—-_-_-_- 157 320 
Mining and quarry ing, except 
fuel____- ate Enable 194 473 
Construction.__-.---------- 1, 371 181 
Logging - — - -- pute - 361 1, 031 
Sawmills, planing mills, and 
mill work. ; ‘ 250 223 
Railroads and railwa aye xpre: ss 
service____- 435 152 
Trucking ‘service and ware- 
housing... .... 5 Asahi ie bah 520 82 
Air transportation Was ea 53 331 
Electric and gas utilities. ____- 223 217 











1 From Intermediate List (1). 


” 


Norte: “‘n.e.c not elsewhere classified. 
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dred workers” and “sales workers” averaged 
more than 20 deaths from work accidents, but 
the standardized mortality ratio was extremely 
low for every class. 

Among “service workers” the standardized 
mortality ratio for work accidents was above 
average, but not significantly so, for “police- 
men, sheriffs, and marshals” only. Since the 
standardized mortality ratio for accidents oc- 
curring at work is no higher for this group than 
this ratio for all causes for policemen, the pro- 
portion of deaths assigned to work accidents 
was not higher than expected. It would require 
other information to establish clearly that the 
risk of death from accidents was excessive for 
policemen. 

The remaining major occupation groups each 
contain several occupations with high mortality 
from work accidents. The proportionate mor- 
tality ratio as well as the standardized mortality 
‘atio was computed for each occupation in the 
Intermediate List (7). When both ratios are 
high there can be little doubt that an excess risk 
existed in 1950. These occupations, the numbers 
of deaths, and the standardized mortality ratios 
are shown in table 3. 


Industry 

Figure 2 isolates four major industry groups 
in which the standardized mortality ratios for 
work accidents are high. In descending order 
these are “mining”; “transportation, communi- 
cation, and other public utilities”; “construc- 
tion”; and “agriculture, forestry, and fisheries.” 
The industries listed in the Intermediate List 
(1) for which both the standardized mortality 
ratio and proportionate mortality ratio are high 
are shown in table 3. Two of the industries, 
“logging” and “sawmills, planing mills, and 
mill work,” are in the major group, “manufac- 
turing,” for which the standardized mortality 
ratio as a whole is not high, while the risk of 
death from accidents in the remaining indus- 
tries listed is reflected in the high standardized 
mortality ratios for their major groups. 


Accidents Away From Work 


The same procedure as that described for 
evaluating death rates for work accidents 
reported on death certificates for 1950 was 
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followed for evaluating the remainder of the 
accidental deaths—those specified on the death 
certificate as occurring away from work com- 
bined with those for which no information was 
given. The standardized mortality ratio and 
the proportionate mortality ratio were com- 
puted for each occupation and industry in the 
Intermediate List (1). Those for which both 
ratios were high are listed in table 4. 

For nonoccupational accidents, consisting 


Table 4. Deaths from accidents away from work 
and unspecified, and standardized mortality 
ratios, men 20—64 years of age in selected oc- 
cupations and industries,’ United States, 1950 

















Standard- 
Occupation or industry Number of! ized mor- 

deaths tality 

ratio 

Occupation 
| 
Farmers and farm laborers- -- - 4, 554 126 
Carpenters-__---_- safe 701 110 
Masons, tile setters, and stone 

Gee a ge 160 134 
Mechanics and _ repairmen, 

a ae 524 121 
Structural metal workers___--- 69 197 
Mine operatives and laborers 

NS See ea Le 839 209 
Operatives and kindred work- 

ers (n.e.c.): 
Sawmills, planing mills, 
and miscellaneous wood 
products--- - -_- ete 174 157 

Primary metal industries____ 199 120 
Fishermen and oystermen___-_- 117 260 
Lumbermen, raftsmen, and 

wood choppers__- Lae 316 268 
Other specified laborers. ___ 177 124 
Laborers (n.e.c.): 

Furniture, saw and planing 

mills, miscellaneous wood 
Na iia tietinn nb sin es 343 301 
Stone, clay, and glass prod- 
EAE Sos a 114 224 
Construction ____._..._-_-- 961 193 
Railroads and railway ex- 
press service._....._.---- 471 248 
Industry 
SSC ee oe 4, 646 126 
Forestry and fisheries_____---_- 181 238 
Crude petroleum and natural 

gas extraction _ E xe 305 192 
Construction._.____________- 3, 397 | 140 
ai ak wesw oS wae 339 | 292 
Sawmills, planing mills, and 

Es a cc 598 | 163 
Railroads and railw ay express | | 


I iirc a ic liek wieder } 1, 222 | 133 





1 From Intermediate List (1). 
Nore: ‘‘n.e.c.’’—not elsewhere classified. 
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chiefly of motor vehicle and home accidents, 
considerably less variation in death rates would 
be expected among the major occupation or ma- 
jor industry groups, since these causes of death 
are not directly connected with work activity. 
The charts bear this out. However, there seems 
to be some correlation between the rates for 
deaths from accidents while as work and 
the rates for deaths from accidents away from 
work or “not stated.” A possible explanation 
may be that the “not stated” group to some de- 
gree includes work accidents. Of the 15 occu- 
pations for which both the standardized mortal- 
ity ratio and the proportionate mortality ratio 
for accidents away from work are high (table 
4), 7 appear also in table 3. The seven indus- 
tries shown in table 4 also appear in table 3. 
At a later date all accidents may be tabulated 
in further detail in order to produce a better 
understanding of the high standardized mor- 
tality ratios. 


Summary 


Data are presented for mortality from acci- 
dents in 1950 among men 20-64 years of age, 
according to the occupation or industry 
reported on death certificates. Considerable 
difficulty exists in interpreting death rates 
based on usual occupation, requested on the 
death certificate, and the current occupation, 
enumerated on the census schedule, because of 
the frequent lack of correspondence between 
the two reports. 

A method is suggested that permits the inter- 
pretation of the mortality data with a 
reasonable degree of confidence. Its applica- 
tion to accident mortality figures for 1950 
shows that in that year death rates from acci- 
dents occurring at work were significantly nigh 
for men in certain of the manual occupations. 
For accidents occurring at places other than at 
work rates were high also for some of the 
manual occupations. About half of these occu- 
pations had been listed as having high rates 
for work accidents. It is unlikely that the 
high rates for these occupations are the results 
of errors in reporting occupation or industry. 
On the other hand, the criteria established for 
the selection of these occupations may result 
in omitting other high mortality groups because 
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reporting errors cannot be eliminated as a possi- 
ble explanation of unusual rates. 
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RNMotes 


New York City policemen have 
been ordered by the police commis- 
sioner to give out summonses to driv- 
ers of motor vehicles emitting un- 
necessary smoke. The department 
of air pollution has reported that 
the carbon monoxide content of the 
city air has risen from 1.4 to 3.5 parts 
per million during the past 5 years. 

« » 


Using funds accruing to the United 
States from the sale of agricultural 
surpluses (Public Law 480), transla- 
tions of three Russian scientific pub- 
lications on the nervous system have 
been issued: volume 1 of the patho- 
physiological series of the “Works of 
the Institute of Higher Nervous Ac- 
tivity of the Academy of Sciences of 
the U.S.S.R.” (1955); A. N. Gor- 
dienko, “Control of _Immunogenesis 
by the Nervous System” (1958) ; and 
R. BE. Kayetskii, “The Neoplastic 
Process and the Nervous System” 
(1958). These translations have 
been distributed to medical libraries 
by the Office of Technical Services, 
Department of Commerce, for the 
National Science Foundation and the 
National Library of Medicine. 


Subscriptions to Aging, a monthly 
publication prepared by the Special 
Staff on Aging of the U.S. Depart- 
ment of Health, Education, and Wel- 
fare, have grown to more than 11,000. 
The Superintendent of Documents, 
Government Printing Office, Wash- 
ington 25, D.C., sells subscriptions 
at $1.00 a year. 

« » 


Kentucky and Tennessee will each 
open a residential school for emo- 
tionally disturbed children in 1962. 
Each school will enroll 40 children, 
aged 6 to 12. The National Insti- 
tute of Mental Health, Public Health 
Service, is aiding the establishment 
of the schools with a $1,962,000 
grant. Part of this money will be 
allocated to the George Peabody Col- 
lege for Teachers in Nashville for 
training teachers, basic research in 
the problems of disturbed children, 
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and a study of the effectiveness of 
the new schools. 

The schools are intended for chil- 
dren whose mental illness is not 
severe enough to require hospitali- 
zation, but who cannot be cared for 
effectively as outpatients. They are 
not designed for mentally retarded 
children. The average stay will 
probably range from 1 to 4 months. 

If the project is successful, Ken- 
tucky and Tennessee will eventually 
assume full support of the schools. 

« » 

The license for an atomic reactor 
at the University of Wyoming was 
suspended by the Atomic Energy 
Commission when an AEC inspector 
found the reactor in operation with- 
out a licensed person at the controls. 

« » 

Educational film strips with sound 
recorded in the Navajo language are 
being made by the Division of Indian 
Health, Public Health Service, in co- 
operation with the Navajo Tribal 
Community. The films, on subjects 
of nutrition, school health, develop- 
ment of water supplies, and tracho- 
ma control, will be employed in the 
tribal education program. 

« » 

“Lifetime Health Record,” a book 
by Dr. David D. Rutstein, profes- 
sor of preventive medicine at Har- 
vard Medical School, encourages ev- 
eryone to keep a lifetime personal 
health history, and tells how to do 
it. Spaces are provided for putting 
down information on family history, 
immunization, illnesses, X-rays, 
tests, and hospital admissions. 

« » 

A guide to the literature on labora- 
tory animals has been compiled by 
Jules Cass and his co-workers at the 
University of Cincinnati. Literature 
on the procurement, maintenance, 
use, and intrinsic characteristics of 
the various species is listed and 
annotated. 

The guide is Supplement 6 of a 
recent issue of Federation Proceed- 
ings titled “A Guide to Production, 


Care, and Use of Laboratory An- 
imals.” The Proceedings is pub- 
lished by the Federation of American 
Societies for Experimental Biology 
and Medicine. 

The compilation of the bibliogra- 
phy was supported by a research 
grant from the National Institutes 
of Health. 

« » 

In a pilot project at the National 
Naval Medical Center, Bethesda, 
Md., nurses are learning about the 
medical application of nuclear en- 
ergy and the nursing techniques and 
safety measures required in caring 
for patients receiving radioactive 
substances. 

No graduate nursing program of- 
fers such training, although thou- 
sands of institutions in the country 
use radioisotopes for medical pur- 
poses. “Radioactive substances are 
drugs, and nurses are obligated by 
law to know the minimum and max- 
imum dosages of drugs, their effects 
and the expected outcome,” says Lt. 
Comdr. Lenore Simon, head of the 
Division of Nuclear Nursing at the 
Naval Medical Center. 

« » 

Of 400 male alcoholics in the New 
Ingland area surveyed by Milton H. 
Maxwell of the Alcoholism Founda- 
tion, Alberta, Canada, 50 percent 
were able to keep their problem from 
showing while on the job for a year 
or more, 30 percent for 3 to 5 years, 
and the rest for 5 years or longer. 

« » 

A list of technical reports of the 
Robert A. Taft Sanitary Engineering 
Center, Public Health Service, has 
been issued. Requests for copies of 
the list may be addressed to the 
director of the center at Cincinnati 
26, Ohio. 

« » 

A fountain-pen-shaped radiation 
monitor that “chirps” has been de- 
signed by Oak Ridge National Labo- 
ratory and is in production. The 
device is 6 inches long, weighs 3.5 
ounces, and can be worn in the 
breastpocket by laboratory and in- 
dustrial workers. At safe levels of 
radiation, the monitor chirps every 
2 minutes. As radiation increases, 
the chirps blend to produce a tone of 
rising frequency. 
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Results of Diabetes Screening Activities, 


Fiscal Year 1959 


GLEN W. McDONALD, M.D., QUENTIN R. REMEIN, and EDWARD J. DURDICK 


N THE FISCAL YEAR ending June 30, 
1959, 19 States, 2 Territories, and the Dis- 
trict of Columbia reported results of diabetes 
screening activities to the Public Health Serv- 
ice. A total of 176,893 persons were reported 
tested in programs throughout the United 
States with an additional 19,191 screened in the 
Territories. From approximately 7,000 persons 
who screened positive, more than 4,000 were 
referred to their physicians for diagnostic 
evaluation on the basis of abnormal screening 
or retest findings. Approximately 1,100 cases 
of diabetes were discovered among persons who 
were not previously aware that they had dia- 
betes, and 706 cases previously known to their 
physicians were identified and the patients 
were referred back to their physicians for care. 
The total of persons tested probably does not 
include all who were screened since frequently 
the screening done during National Diabetes 
Week in November is on such an informal basis 
that neither the number of tests nor the results 
are known. Also being limited to community 
programs, the total does not include screening 
done in doctors’ offices, hospitals, or private 
clinics. While information about testing pro- 
grams is diligently sought through the Public 
Health Service regional offices, State health de- 
partments, publications, and other sources, un- 
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doubtedly some screening programs may have 
been missed. Except for National Diabetes 
Week activities, it is believed that the volume 
of screening not reported is relatively small. 

Much of the testing during the year was done 
in the northeastern United States (table 1 and 
map). Some screening was also conducted in 
the Rocky Mountain and western plains areas, 
where a higher rate per population was 
achieved. ‘The reported screening rate per 
1,000 population ranged from 0.1 to 46.0 with 
an average of about 2 per 1,000 population 
tested. Only five reporting States tested more 
than 5 per 1,000 of the population, indicating 
that only a small segment of the population was 
reached. 

From the distribution of persons tested (table 
2), it may be generalized that practically all 
were in programs testing blood specimens. 
Studies have shown that blood sugar screening 
tests indicate more diabetics than do urine tests 
when they are compared at levels where each 
test separates out the same proportion of non- 
diabetics (7). Of the total persons reported 
tested only about 3,000 (2.3 percent) were in 
programs which used any urine sceening at all, 
and only a minute fraction (0.3 percent) were 
tested solely for urine sugar. Table 3 shows 
that almost 90,000 persons were tested in pro- 
grams conducted for the general population; 
testing directed at employee groups accounted 
for the next largest number, 25,000 persons. 
The age data indicate that the programs have 
not concentrated on the older age groups in 
which the probability of having diabetes is 
higher. Since screening for diabetes is fre- 
quently coupled with other types of screening, 
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Table 1. Diabetes screening activity reported to Public Health Service during fiscal year 1959, by 
geographic area 






























































Persons tested | | Number of 
see cases found 
| | Positive Bee Oe 
All programs | after 
Area Screened | screening | Referred to 
Followup | positive and physician 
Rate per | programs retesting | Known | New 
Total 000 | | 
popula- | 
tion ! | 
| 
0 OEE ER ..---} 176, 893 2.2 154, 544 7, 065 24, 440 4, 064 706 | 1, 105 
Arizona- - --- - = ee 14, 333 11.8 14, 333 511 235 235 64 69 
ie wine ted 14, 588 8.8 14, 588 178 178 178 45 27 
Connecticut - - - - - -- -- 505 .2 505 13 13 13 7 2 
District of Columbia_-- 37, 687 46. 0 37, 687 1, 898 841 643 127 376 
ES SS ees 615 1 615 19 15 13 6 4 
Hawaii__------------- 18, 641 31.1 18, 641 1, 347 2 288 288 116) 172 
oe nk are 3, 267 1.2 2, 267 123 71 60 0 33 
Maeness......--------- 11, 342 5.4 9, 692 257 257 257 77 46 
Kentucky - - - - - 4, 208 1.4 4, 208 136 105 77 9 13 
Maine - - - - - Roe ay eee 2, 736 2.9 2, 736 28 28 28 4 5 
SS 14, 275 1.8 14, 275 179 179 179 24 72 
ee 1, 090 4.0 1, 090 32 32 32 0 1 
New York--_-- 17, 964 i 2, 143 670 670 670 29 28 
North Carolina- ----- 2, 382 .5 2, 025 201 165 99 22 29 
_, {4 ea 12, 244 1.3 12, 244 574 464 393 39 71 
Beets oo Sk 1, 682 .8 1, 288 4] 41 41 0 8 
Pennsylvania - - - - - - - - - 5, 272 .5 5, 272 218 218 218 25 41 
Tennessee *__ - --- 2, 189 . 6 2, 189 199 199 199 39 59 
Virginia. - - - - -- 8, 746 2.3 8, 746 306 306 306 73 49 
West Virginia__---- 3, 127 1. 6 0 135 135 135 Sed so 

Territories_.....--------| 19, 191 (*) 19, 191 859 | 719 464 124 173 
Puerto Rico. __--_--- 9, 313 (*) 9, 313 712 | 582 375 120 94 
Virgin Islands__---- - --- 9, 878 (4) 9, 878 147 | 137 | 89 4 79 

| | 








1 Estimated civilian population, Dec. 27, 1959, U.S. Bure 


sau of the Census, Current Population Reports, P—25, 


No. 210. 


2 Number screened positive used when retesting program did not specify retest results. 


3 Health card screenees only. 
* Not available. 


it is possible that the selection of age groups was 
influenced by factors not associated with dia- 
betes, as for example in syphilis detection and in 
college or pre-employment health examinations. 

More than half the initial blood sugar tests 
were performed on blood specimens screened at 
levels up to 130 mg./100 ml. On the assump- 
tion that the severity of diabetes is directly cor- 
related with the level of blood sugar, a low 
screening level will detect mild or early diabetes 
in addition to the severe cases, but it will also 
result in more false positives. False positives 
may be separated out by retesting. Half the 
persons tested in the country, according to the 
reports, were in programs where retesting was 
done on all or on certain categories of partici- 
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pants with positive tests on initial screening be- 
fore referrals were made to private physicians 
for diagnosis and treatment. 


Retesting 


Retesting is the reexamination of positive 
screenees under more carefully controlled cir- 
cumstances, that is, at a set time after a high 
carbohydrate meal or after glucose ingestion. 
This reexamination is a confirmatory test to 
refine the number of initial positives to persons 
more likely to have diabetes. This method 
avoids swamping physicians with large num- 
bers of persons who do not have diabetes, thus 
reducing costly and time-consuming inconven- 
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Diabetes cases reported to the Public Health Service as a result of screening activities, 
fiscal year 1959 









Gonna 


White areas—No screening activity reported. 


ience to both physician and screenee, and con- 
tributes greatly to the maintenance of physician 
interest and cooperation. The benefits of re- 
testing can be seen in table 4, which shows that 
a little more than one-third of the persons with 
initial positive results are referred to physi- 
cians. A second benefit is that among these 
fewer referrals there is a higher concentration 
of diabetics. Table 4 also shows that the pro- 
portion of diabetes cases found among retested 
referrals is more than twice that found in the 
referrals from an initial screening test only. 
Some caution is in order since unknown fac- 
tors, such as characteristics of the population 
screened and pretest eating requirements, may 
be operating to affect the results. Generally, 
the data support the value of including retest 
procedures before patients are referred to a 
physician. Program directors should consider 
the advantages of retesting even though a few 


cases may be missed. One should weigh the 
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cost of followup and diagnosis of all positive 
screenees against the cost of retesting this group 
and the followup or diagnosis of approximately 
half of them. 


Followup 

Screening programs use followup to make 
sure that suspects pursue the course required 
to establish or rule out diabetes or to assure 
their return to treatment, as well as to obtain 
the cooperation of physicians in reporting dis- 
positions of referrals. In screening programs 
doing followup there is evidence that diagnostic 
procedures had been completed on 78 percent 
of the 2,991 suspects referred to their physicians 
for diagnosis. A certain amount of time must 
be allowed for physicians to complete diagnos- 
tic procedures and report the results. The 
Public Health Service recommends that up to 
90 days be allowed for making diagnoses and 
reporting dispositions of cases. Because of this 
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need for time to complete diagnoses, there un- 
doubtedly will be later determinations on many 
dispositions reported as incomplete at the time 
of the cutoff date. 

Nationally, a little more than one-quarter of 
the positive screenees referred to physicians 
between July 1, 1958, and June 30, 1959, were 
found to be nondiabetic, but this number varied 
greatly from program to program depending 
on diagnostic standards, type of population, 
age groups, the test used, and extent of retest- 
ing before referral to a physician. Positive 
screenees currently diagnosed nondiabetic are 
a profitable group for future casefinding. A 
recent community study has shown that the 
incidence rate among persons once screening 
positive is 8 to 10 times the rate among persons 
previously screening negative (2). 

Almost one-fifth of the followup program 
participants who were referred to physicians 
for diagnosis were reported to have previously 
known diabetes. Unfortunately this figure has 
little meaning epidemiologically since it de- 
pends in large measure on program policies for 
processing known cases. These policies varied 
greatly among the programs. In some in- 





stances people were advised in publicity ma- 
terial not to present themselves for screening if 
they had already been told by a physician that 
they had diabetes. There were programs in 
which people were questioned at screening and 
turned away if they said they were diabetic. 
In other programs no questions were asked. 
There is, however, some advantage to includ- 
ing previously known diabetics in a screening 
program. These diabetics are referred to their 
physicians, and thus, contact between patients 
and their physicians is strengthened, and those 
who had lapsed from care are returned to 
medical supervision. 

Almost a third of the persons referred to 
physicians for diagnosis represent previously 
unknown cases of diabetes. The overall yield 
is 6.9 new cases reported per 1,000 persons 
screened. As can be seen from the tables there 
is much variation in the yields for various cate- 
gories. Because the various population groups 
shown were served by different screening tech- 
niques combined with different followup 
methods, a higher yield drawn from one group 
does not necessarily indicate a higher diabetes 
prevalence existing in that group. 


Table 2. Results of diabetes casefinding activity reported to the Public Health Service,’ fiscal year» 



































1959 
Results of followup 
Persons testedin | _ F 
followup programs 
Total completed}; No diabetes Known cases New cases 

Screening method SE, Sia ey £ i) 

Referred Percent Percent Percent Yield 

Total to phy- | Num- | of re- | Num- of Num- of Num- per 

sician ber ferred ber | follow-| ber cases ber 1,000 

up found tested 
All methods___---------| 135, 903 2,991 | 2,344 | 784 | 821 35. 0 590 | 38.7 933 6.9 
gg SE pone 66, 854 1, 588 | 1, 264 79. 6 600 47. 5 325 48. 9 339 5.1 
DS Sie ie salt 69, 049 1,403 | 1,080 | 77.0 221 20. 5 265 | 30.8 594 8.6 

Blood, 130 mg./100 ml. 
OP yes situ FE 82S 1, 631 | 1, 231 75. 5 333 | 27.1 309 34. 4 589 78 
Single test............ 13, 871 500 390 | 78.0 204 52. 3 89 47.8 97 7. 0 
| Ee 62, 052 1,131 841 74.4 129 15. 3 220 30. 9 492 7.9 
Blood, above 130 mg./ 

kare epee 56, 882 1, 086 873 80. 4 382 43. 8 226 46. 1 265 4.7 
Single test.....-....- 52, 074 1,013 812 80. 2 370 45. 6 220 49. 8 222 4.3 
ay et Se 4, 808 73 61 83. 6 12 19. 7 6 12. 2 43 8.9 
Blood and urine ?_-_----- 2, 713 260 226 86. 9 93 41.2 55 41.4 78 28. 8 
0 OO ee 524 61 48 78.7 13 27. 1 16 45. 7 19 36. 3 
0 See a ee 2, 189 199 178 | 89.4 80 | 449 39 | 39.8 59 27.0 
Urine alone, single test- - 385 14 14 | 100.0 13 | 92.9 _ Se: 1 2. 6 














1 For comparability, Hawaii excluded since followup data not sufficiently reported. 
2 Data from special research projects not indicative of usual programs. 
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The yield of previously unknown cases of 
diabetes was about a third greater in programs 
using screening levels of 130 mg./100 ml. or be- 
low than it was in programs which had higher 
screening levels, for example, 160 and 180 
mg./100 ml. The yield was 7.8 cases per 1,000 
screenees for programs which screened at levels 
up to 130 mg./100 ml. and 4.7 per 1,000 for 
program screening at levels above 130 mg./100 
ml. Here again differences in techniques are 
involved, but recent studies support this finding 


(8). 


Age 


By age there are great differences in yield of 
diabetes cases. Persons 45 years of age and 
over produced yield rates five to six times as 
great as persons in the age group 20-44 years. 
Almost three-fifths of the screenees for whom 
age was reported were in this younger age 
group. Program efficiency, in terms of yield 
of cases, could be greatly increased by shifting 


screening effort from the low-yield younger age 
groups to the high-yield older age groups. 

The progressive rise of rates with age was 
consistently noted in the individual programs 
reporting, as was the rate drop in the age groups 
over 75 years. This latter condition may be 
partly explained by selective forces of mortality 
operating to remove diabetics from this age 
bracket. It appears, from the programs for 
which age data are available, that perhaps 
programs cognizant of the ages of persons 
tested do better than other programs, since the 
overall yield in the former is almost twice as 
high as the yield in the latter. 


Discussion and Summary 


A thorough health maintenance examination 
once a year is considered an ideal way for a per- 
son to safeguard his health, particularly after 
the age of 40. A proper examination of this 
type includes a medical history, physical exami- 
nation, and laboratory tests and procedures. 


Table 3. Population characteristics and age of screenees in diabetes casefinding activities reported 


to the Public Health Service, fiscal year 1959 










































































| Results of followup 
Persons tested in 2: 
| followup programs 
| Total completed} No diabetes Known cases New Cases 
Population group and | as S ae cue Nee 
age (years) 
Referred Percent | Percent Percent Yield 
Total to phy- | Num- | of re- | Num- of Num- of Num- per 
| sician ber ferred ber | follow-| ber cases ber 1,000 
| up found tested 
Total population_| 135, 903 2,991 | 2,344] 784 821 | 35.0 590 | 387 933 6.9 
RIES sci attic cewe ie 2 | 89, 850 1,904 | 1,513 79. 5 457 30. 2 388 | 36.7 668 7.4 
Employees___---.------ | 25, 270 260 230 88. 5 115 50. 0 51 44.3 64 9. 7 
Low income and welfare_| 8, 486 209 121 57.9 40 33. 1 | 47 58. 0 34 4.0 
Clinic patients _ _ _--- | 7, 891 112 94 83. 9 19 20. 2 23 30. 7 52 6. 6 
Inpatients -_--...--.--- “x 6, 886 160 133 83. 1 48 36. 1 40 47. 1 45 6.5 
La Re en 11, 809 255 196 76. 9 103 52. 6 36 38. 7 57 4.8 
oS a aera 3, 354 44 22 50. 0 10 | 45.5 5 | 41.7 7 2.1 
Students... ......- : 385 14 14 | 100.0 13 92.9 i eee es 1 2. 6 
UNEP cn nn = se 613 33 21 63. 6 16 76. 2 Oise itiew 5 8.2 
All ages!_____._-] 49, 958 1, 083 882 81. 4 160 18.1 224 31.0 498 10. 6 
ee 4, 086 8 5 62. 5 _ | ae 1 20. 0 4 1.0 
20—-44_____-- 29, 380 321 245 76. 3 57 23. 3 51 27. 1 137 4.7 
45-64 ra 13, 103 568 484 85, 2 73 15.1 124 30. 2 287 21.9 
US 0 ee 2, O81 132 108 | 81.8 16 14.8 39 42.4 53 25. 5 
‘i. 0 . 575 40 31 77. 5 8} 25.8 9 39. 1 14 24. 3 
B5 and over...........- 96 3 3} 100.0 3 | 100.0 @ Aor | ESE 
URENOwWn.......<..<<- 637 11 6 54. 5 3 50. 0 O ticccuan 3 4.7 
1 Includes only programs reporting by age. 
Vol. 76, No. 9, September 1961 829 


603046— 61——7 





Performance of laboratory tests for the en- 
tire population is impractical because the num- 
ber of physicians, their necessary equipment, 
and the amount of funds needed by individuals 
and communities would be enormous. In view 
of the number of patients with obvious medical 
problems, busy physicians have difficulty find- 
ing time to make repeated routine examinaticns 
of presumably healthy persons. One of the 
most useful devices for conserving physician 
services is the public health screening program 
—using simple, inexpensive tests that can be 
given in a relatively short time to a large num- 
ber of apparently well persons to sort out those 
who may have a disease from those who prob- 
ably donot. The data in this report reveal that 
people, probably conscientious in safeguarding 
their health, are taking advantage of diabetes 
screening opportunities. However, the figures 
also show that for almost 50 percent of all per- 
sons with positive test results, no information 
was reported about their diagnostic status. In 
the 19 States reporting diabetes screening activ- 
ities, more than 8 percent of the 4,440 persons 
with positive test results were not referred to a 
physician for diagnosis; for about 40 percent 
no diagnostic reports were received. 

Diabetes screening programs, no matter how 
well designed and operated, are of little value 
as a community service unless all individuals 
screened as probably having the disease are 
followed for confirmation of whether or not 
they have diabetes. In turn, a diagnosis of dia- 
betes is meaningless unless it is followed by 
medical care. Without followup, screening pro- 
grams have not fulfilled their implied obligation 
to help maintain the health of participants who 


Table. 4. New cases of diabetes found in selected casefinding programs, before and after retesting 





come to the screening line believing that they 
will receive a health service. 

Screening is offered, by definition, to persons 
who are presumably free of the disease being 
screened. Ifan individual has a positive screen- 
ing test, he has a right to know at the earliest 
possible time whether he can be reassured about 
his health or whether he is fortunate that dia- 
betes has been diagnosed and treatment will 
begin promptly. When screening activities 
process persons who already have the disease, an 
additional contribution can be made by return- 
ing lapsed cases to treatment or by providing an 
opportuntiy for the physician to check that the 
benefits of therapy are being maintained. 

From an administrative standpoint followup 
results are vital to the evaluation of a program. 
The yield in new cases is an important factor in 
measuring the success of a program, and a case 
is identified only when it is diagnosed by a phy- 
sician. Data on yield of new cases can serve 
adequately to compare types of programs when 
these data are qualified according to variables 
such as screening test results and blood sugar 
level, age, sex, and socioeconomic group. 

Reporting only on persons fo. whom a diag- 
nosis has been made does not complete the fol- 
lowup process. Enumeration of persons not yet 
diagnosed by the physician to whom they were 
referred is necessary to evaluate followup pro- 
cedures. Dawdling suspects and delayed re- 
porting should be expedited by letter or a visit 
by a member of the program. Tabulations by 
the various causes of incomplete dispositions can 
well serve to indicate where breakdowns may 
have occurred in the followup procedure. A 
well-functioning followup system will reveal 




















New cases found 
Total cases Referred for diagnosis | | 
found in Percent of 
Initial blood sugar level initial Laan aoe ei Leal Te tae 
screening | Number | | 
Number Percent | } Initial | Referred 
| cases cases 
OE Ee Ce, See -_ 
130 mg./100 ml. or less: 
Not retested............. 501 500 99. 8 97 | 19. 4 | 19. 4 
GES eae 2, 848 1, 131 39. 7 492 | 17.3.1 43. 5 
160 mg./100 ml.: 
Not retested__........_-- 847 834 98. 5 186 | 22. 0 22:3 
I naa hk 207 73 35. 3 43 | 20. 8 58. 9 
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the extent to which the diabetes screening pro- 
gram was successful in assuring that every per- 
son with a suspicion of diabetes was diagnosed 
and, if necessary, brought under treatment. 
Reports of diabetes screening during fiscal 
year 1959 indicate that in each 1,000 persons 
tested, 40 persons had positive screening tests. 
Through retesting or loss during the referral 
process this number dropped to 23 who were 
referred to their physicians. Definitive diag- 
nostic procedures were carried out for 17 per- 
sons. Approximately 10 persons per 1,000 in 
the screened population were diagnosed as hav- 
ing diabetes, of which 7 were new cases. 
Programs being planned should consider 
these results as minimal. Detecting new cases 
of diabetes in nearly 0.7 percent of the popula- 
tion when compared with estimates of more 
than 0.8 percent in the literature (4) indicates 
a need for improvement in trying to reach all 
those people in the United States who have un- 
recognized diabetes. Programs should logically 
be more effective if they are directed toward 


emphasize blood sugar testing, particularly of 
specimens obtained at set postprandial periods, 
as contrasted with specimens obtained at ran- 
dom times. Program planners should also con- 
sider the value of retesting, should use stand- 
ardized diagnostic procedures, and should con- 
centrate more effort on followup procedures (5). 
Optimal utilization of diabetes detection pro- 
grams should produce yields greater than the 
national prevalence rate. 
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Seat Belts and Blowby Devices 


The General Services Administration of the Federal Government 
now requires all motor vehicles purchased by GSA to have seat-belt 
anchors and positive crankcase ventilation systems to reduce “blowby” 
emissions. GSA currently buys about 7,000 motor vehicles yearly to 
serve the various Federal agencies. 

The “blowby” devices reduce the amount of gases, mostly hydro- 
carbons from unburned gasoline, which blow by the piston rings and 
into the atmosphere, contributing to air pollution. According to Dr. 
Luther L. Terry, Surgeon General of the Public Health Service, the 
devices required by GSA “are highly desirable, reducing total auto- 
motive emissions of hydrocarbons by about 25 percent at a very nomi- 
nal cost.” “As for seat belts,’ Dr. Terry said, “the best available 
statistics indicate that about 5,000 lives now being lost annually in 
automobile accidents could be saved through their universal use.” 
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EXPERIENCE WITH VDRL FLOCCULATION ANTIGEN 
IN THE KOLMER COMPLEMENT FIXATION “EST 


IN RECENT years interest has been concen- 
trated on treponemal antigens and little atten- 
tion has apparently been given to improvement 
of the currently available nontreponemal anti- 
gens. This is unfortunate, since an easily avail- 
able lipoidal antigen with improved specificity 
would be of extreme value in the laboratory. 

In the United States, with its premarital and 
prenatal laws, millions of serologic tests for 
syphilis are performed on presumably healthy 
individuals. All too frequently, particularly 
with cardiolipin antigens commercially avail- 
able, reactive laboratory findings are obtained 
which are not supported by clinical findings. 

Various estimates of biologic false positive 
reactions with routine procedures have been ad- 
vanced by various authors. Variation in these 
figures is wide. They, of course, are influenced 
by the type of population group evaluated, the 
serologic procedures and type of antizen em- 
ployed, and the definition of positivity used. 

Deservedly or not, the current criterion of the 
value of a serologic test for syphilis is its sensi- 
tivity and specificity in comparison with the 
sensitivity and specificity of the 7’reponema pal- 
lidum immobilization (TPI) test of Nelson and 
Mayer. 

Using the TPI test as a reference, rather high 
false positive figures have been found with 
standard lipoidal antigens. 

MacPherson, Ledbetter, and Martens (7) re- 
ported results of 21 to 40 percent of routine re- 
active tests as biologic false positives, and a 
number of other authors, including Moore and 
Lutz (2), reported 40 percent false positives, 

In a comparative study of 572 “problem se- 
rums” which were reactive with nontreponemal 
tests, Wilkinson (?) found that the Kahn test 
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gave 17 percent nonspecific reactions, the Was- 
sermann test with lipoidal antigen 13 percent, 
and the Wassermann test with cardiolipin anti- 
gen 23 percent. In 244 patients found to be 
seropositive on routine testing during preg- 
nancy, blood tests of 27.5 percent gave presumed 
nonspecific reactions. 

In our own laboratory, of 796 reactive VDRL 
slide tests, 435, or 54.6 percent, were assumed 
to be biologic false positives, with the TPI test 
used as the reference test. Of 724 reactive cardi- 
olipin Kolmer tests, 385, or 53.2 percent, were 
in the same category. These figures were ob- 
tained on specimens submitted to us for TPI 
tests, and these cases can consequently be placed 
in the “problem” category. 


VDRL Flocculation Antigen as CF Antigen 


There would be considerable advantage in 
being able to use the same antigen for both 
flocculation and complement fixation tests. 
In the Dickman Laboratories the VDRL anti- 
gen with its current composition seems to fall 
into this category. Our preliminary studies 
indicate that the VDRL antigen might profit- 
ably be evaluated in a future national survey 
such as the Serology Evaluation Research 
Assembly study recently completed by the 
Public Health Service. There might be fur- 
ther advantage in determining whether the 
cardiolipin-lecithin-cholesterol ratio of other 
commonly used antigens is the optimum when 
used with the TPI test as the reference test. 

For many years we have performed a con- 
siderable number of serologic tests for syphilis, 
and since we are located in Pennsylvania, a 
State whose premarital law requires both a 
flocculation and a complement fixation test on 
each specimen of blood, we have routinely 
carried out both procedures. Most of the speci- 
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mens examined in our laboratory are submitted 
for premarital tests, and we can assume that 
the majority of them come from a young, 
generally healthy group of individuals of satis- 
factory social and economic background. In 
a series of 64,206 premarital blood tests employ- 
ing lipoidal antigens, 1.08 percent were reported 
as reactive in both flocculation and complement 
fixation techniques. 

Having run both flocculation and comple- 
ment fixation tests on each specimen of blood 
over a period of more than 20 years, and having 
at various times during this period employed 
the VDRL, Eagle flocculation, Hinton, Mazzini, 
Eagle complement fixation, and Kolmer com- 
plement fixation tests with crude lipoidal and 
cardiolipin antigens, we have been able to 
observe the behavior of the various tests on 
groups of specimens predominantly from pre- 
sumably healthy nonsyphilitic individuals. 
Furthermore, we have had ample opportunity 
to evaluate the various techniques on serums of 
known reactivity in the monthly State depart- 
ment of health evaluations. 

Since cardiolipin antigens became available 
we have gradually restricted ourselves to the 
use of the VDRL slide test and the Kolmer 
complement fixation test using cardiolipin anti- 
gens. In the monthly State evaluations we 
have consistently obtained excellent agreement 
between results of the two techniques on the 
pooled serums submitted, but in the higher 
dilutions of the positive test serums we have 
found the Kolmer test consistently the more 
strongly reactive. 

Over the years, among the blood specimens 
submitted to us for diagnostic tests on treated 
or suspected syphilitic persons, the agreement in 
findings of the Kolmer and VDRL slide tests 
has been generally close. Since our change to 
cardiolipin antigens, however, and particularly 
since employment of commercially available 
antigens, we have been considerably concerned 
with what appears to us to be an inordinate 
number of weak reactions with the Kolmer com- 
plement fixation technique, coupled with non- 
reactive VDRL findings among our premarital 
and prenatal specimens. We have investigated 
every possible factor affecting performance of 
the tests and have gained the impression from 
questioning other laboratories that they are 


Vol. 76, No. 9, September 1961 


having similar experiences with commercial 
antigens employed at the recommended dilu- 
tions. 

In 1948, Kolmer stated that six different anti- 
gens employing various ratios of cardiolipin, 
purified lecithin, and cholesterol might be em- 
ployed in the Kolmer tests in doses of 0.5 ml. of 
a1:150 dilution. The acceptable formulas are 
given in table 1. Kolmer also stated that in gen- 
eral an antigen prepared with 0.03 percent 
cardiolipin, 0.05 percent lecithin, and 0.6 per- 
cent cholesterol was preferred as a mixture hav- 
ing maximum sensitivity consistent with speci- 
ficity in tests with serums and spinal fluids (4). 

The currently available Kolmer antigen con- 
tains 0.03 percent cardiolipin, 0.05 percent leci- 
thin, and 0.3 percent cholesterol. The optimum 
dose recommended has been in every case 0.5 ml. 
of a 1: 150 dilution. In this study, we have in 
addition employed as an antigen for the Kolmer 
test one placed on the market as a VDRL floc- 
culation antigen. It contains, in addition to lec- 
ithin, 0.05 percent cardiolipin and 0.9 percent 
cholesterol. 

Although every commercial package of Kol- 
mer antigen recommends a dilution of 1: 150, a 
number of antigen titrations on lots from two 
major producers (Difco and Sylvana) gave a 
titer of 1: 320 when carried out by the recom- 
mended procedure. The 1:320 dilution was 
found to be optimum for the VDRL floccula- 
tion antigen when it was used as a complement 
fixation antigen. In various sets of State eval- 
uations of serums there seemed to be no signifi- 
cant loss in sensitivity when the 1: 320 dilution 
of Kolmer antigens was used with either 0.9 
percent or 0.3 percent cholesterol. There has 
been no evidence of increased anticomplemen- 


Table 1. Formulas for antigens acceptable for 
use in Kolmer tests * 




















Antigen Cardiolipin Purified Cholesterol 
No. (percent) lecithin (percent) 
(percent) 
Pee eae 0. 03 0. 05 0.3 
» ae ee 03 . 05 . 6 
oe _ 03 . 05 .9 
, Se 06 05 a 
sits ei aca . 06 . 05 “eo 
Seca ees . 175 . 0875 .3 
| 
1 Kolmer, J. A., and Lynch, E. R. (4). 
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tary activity in any of the dilutions employed. 
On the other hand, there does seem to be a de- 
cided difference in specificity of the two anti- 
gens when used on routine specimens submitted 
to the laboratory. 

In our laboratory we have found that an 
antigen containing 0.03 percent cardiolipin, 
approximately 0.21 percent lecithin, and 0.9 
percent cholesterol—the composition of stand- 
ard VDRL flocculation antigen—when used 
in a test dose of 0.5 ml. of a 1: 320 dilution in 
the standard Kolmer procedure, has a high 
degree of sensitivity when compared with var- 
ious approved techniques, including the 
standard Kolmer test in State evaluations on 








positive serums of known activity. Compared 
with the standard Kolmer test, however, the 
complement fixation test with VDRL antigen 
gives fewer confusing weak reactions in pre- 
sumably negative serums. 

Weak reactions cannot be taken lightly, yet 
in those cases which we have been able to 
check with the TPI test there is an indication 
that the weakly reactive standard Kolmer 
reactions in the presence of nonreactive VDRL 
slide tests are very often nonspecific. 

Table 2 shows that, in comparison with other 
standard procedures, use of an antigen having 
the composition of VDRL flocculation antigen 
in the Kolmer test, in a test dose of 0.5 ml. of a 







































































Table 2. Comparison of reaction of VDRL flocculation antigen used as a complement fixation anti- 
gen in a test dose ‘ with reference findings in a routine State evaluation 
| 
Positive dilutions Negative serums 
Test + RU eee SD ee : 

| | | 
1:4] 1:4]1:8] 1:8)1:16)1:16)1:16)1: 16)1:24)1:24)1:24)1:24) N| N| N st N 0 

oR Rofo) Se WEES OES bee AER Meee Re a be tee |e B | 
VDRL slide 2 R| RR} R| R| R/| R| RR} Ri RI KR] RI RININININININ|ININ 
VDRL tube ? R;} R| R|} R| R| R| RR} KR] KR] RI RI RININININ/IN[IN|N[N 
Kline standard ? 4} 4] 4] 4] 2] 2; 2] 2] 1] 1} 1] 1]NINININ|IN|IN|N/N 
Kahn standard ? 4} 4] 3) 2} 11 1] 1/ 1] 1] 4] 1] 4{/NINININININININ 
Mazzini cardiolipin ? 4 4 4 4 2 2 2 2|;NiN|{|N/I NININININININ N|N 
Hinton flocculation ?___| R| R| R|} R} R! R| R|{ R R R/;} R RININ|NIN NiIN/ININ 
Kolmer cardiolipin 2 eres Ore] Bi Bi 413 i; 2 1 1j}NINININ|IN|IN|N/|N 
Kolmer lipoidal ?____- 4 4 2 1 + ; N t+ | N/|NIN| N/|NININININININININ 

Kolmer using VDRL hes 
flocculation antigen'*| 4) 4/ 4/ 4) 4/ 4) 4| 4/ 1 2 1] 1ININ|ININ|ININ/ININ 





| 
| 
| 
| 
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10.5 ml. of a 1:320 dilution. 
2 Reference laboratory. 
8 Dickman Laboratories, Philadelphia, Pa. 





Note: R—reactive; N—negative. 


Table 3. Results of testing 86 blood specimens with the Ke'mer standard, 


VDRL slide, Kolmer with 


VDRL antigen, and TPI tests 








Kolmer | VDRL Kolmer test 
Number of tests standard | slide test | using VDRL TPI test 
test antigen (1:320) 
1 | we of NR Negative. 
1 E tit e | NR Positive. 
1 Bipdowtnsl NR Do. 
1 oa + + + - NR < glee Do. 
=~ +++4 NR -++ Do. 
EY $+ 4 + NR NR Negative. 
ee | +++4 NR NR Do. 
il _| + +4 NR | NR Do. 
14. “be NR NR Do. 
22. 4 ; | NR | NR Do. 
Nee ee eae er ee i ; NR | NR Do. 
ay Ba 
N R—nonreactive. 


Public Health Reports 

















1: 320 dilution, results in a very satisfactory 
performance. In our laboratory, in a series of 
5,215 predominantly premarital blood speci- 
mens which were tested with the VDRL slide 
test and the Kolmer technique with the VDRL 
flocculation antigen, 51, or 0.98 percent, were 
reported reactive by both techniques and 35, 
or 0.67 percent, were reported as doubtful. 
The doubtful group consisted of specimens in 
which there was disagreement between the 
findings of the two tests. In 5,129 of the 
5,215 specimens, both tests were nonreactive. 

We have further checked at random some 
specimens submitted to us primarily for pre- 
marital or prenatal tests in which there were 
reactive findings in the standard Kolmer test 
employing standard antigen in a dilution of 
1:150 and nonreactive findings in the VDRL 
slide test. Complement fixation tests, employ- 
ing the Kolmer technique with a VDRL floccu- 
lation antigen containing 0.03 percent cardio- 
lipin and 0.9 percent cholesterol in a dilution 
of 1: 329, and a TPI test were performed. 

The results of testing a series of 86 specimens, 
of which 68 were submitted for premarital 
tests, are given in table 3. The four tests in 
this series which were positive by the TPI 
test were all reactive to the Kolmer test using 
VDRL flocculation antigen. In the presence of 
nonreactive VDRL flocculation tes+s 82 of the 
86 standard Kolmer tests gave presumably bio- 
logic false positive reactions. 

Most of these blood specimens came from a 
group in which a low incidence of reactivity 
is to be anticipated. The significance of a 
questionable reaction probably varies consider- 
ably with the social and economic group from 
which the individual comes. <A reactive find- 
ing is less likely to be a biologic false positive 
in an individual from a group in which the 
syphilis rate is high than in an individual from 
a group in which the incidence of syphilis is 
extremely low. 


Kolmer Test in Problem Cases 


In our experience, there seems to be consider- 
able evidence of the advantage of using the 
VDRL flocculation antigen as a complement 
fixation antigen in analyzing routine specimens. 

On 827 of the more than 1,100 “problem 
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Table 4. Comparison of results of TPI tests on 
827 “problem specimens” with results of the 
Kolmer test with VDRL antigen and the stand- 
ard Kolmer test 








| Kolmer test with | Standard Kolmer 
| VDRL antigen ! test 
TPI test ee eds cn ch sie ee 
| Re- Nonre- Re- Nonre- 
| active active active active 
Negative._____| 190 322 331 181 
Positive... ....] 252 63 285 30 











10.5 ml. of 1: 320 dilution. 


specimens” sent to us for TPI determinations, 
we were able to perform, in addition to the 
TPI test, both the standard Kolmer and the 
Kolmer complement fixation technique em- 
ploying VDRL flocculation antigen in a 1:320 
dilution. The results are shown in table 4. 

In this group of 616 tests reactive with the 
standard Kolmer test 331, or 53.7 percent of the 
reactions may be presumed to be nonspecific. 
With the use of VDRL antigen as a comple- 
ment fixation antigen in a Kolmer technique, of 
the 442 reactive specimens, 190, or 43.0 percent, 
may be considered nonspecific. Of the 63 TPI- 
positive specimens giving negative reactions 
with the experimental VDRL antigen, 28 were 
nonreactive and 35 were reactive in the VDRL 
slide test. 


Summary 

Of 796 reactive “problem specimens” of blood 
submitted to the Dickman Laboratories for 
Treponema pallidum immobilization tests, 54.6 
percent were probably biologic false positive by 
the VDRL slide flocculation test and 53.2 per- 
cent by the standard Kolmer complement fix- 
ation test. 

In “problem cases” there seems to be no rela- 
tionship between the degree of reactivity in the 
standard lipoidal tests and TPI positivity. In 
a considerable number of routine laboratory 
specimens, however, weak Kolmer reactions in 
the presence of negative VDRL slide tests are 
nonspecific. 

The VDRL flocculation antigen in a test. dose 
of 0.5 ml. of a 1:320 dilution would appear to 
offer significant advantages as a complement 
fixation antigen in the Kolmer technique. In 
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general practice VDRL flocculation antigen 
has a high degree of sensitivity and specificity 
and, as confirmed by TPI tests, gives fewer 
questionable weak reactions in the average pre- 
sumably negative specimens submitted to the 
laboratory. In problem cases there are fewer 
nonspecific reactions with the VDRL antigen 
than with the standard Kolmer antigen and, 
when run in conjunction with a VDRL slide 
test, the VDRL antigen should prove to be a 
desirable substitute for the current standard 
Kolmer antigen in the laboratory. 

It would be profitable to study further ex- 
perimental compositions and modifications of 
our currently employed lipoidal antigens in fu- 
ture serologic studies. 
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VD Educational Materials 


Educational materials pertaining to venereal 

disease and teenagers are available for meet- 
ings and discussion groups, free of charge, 
from the Venereal Disease Branch of the Com- 
municable Disease Center, Public Health Serv- 
ice. The branch also performs special serv- 
ices, such as providing current data, studies, 
and reprints. Some of the materials offered 
are: 
Films. “The Innocent Party” shows how 
a teenage boy contracts venereal disease from 
a pickup and its consequences. “The Invader” 
traces man’s efforts since the 15th century to 
cope with syphilis. 

Exhibit. “Who has VD?” demonstrates an 
actual outbreak of syphilis and gonorrhea as 
it occurred in a small community. 

Literature. “Strictly for Teenagers” pro- 
vides factual answers about venereal disease to 
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teenage questions. “About Syphilis and 
Gonorrhea” explains briefly the cause, spread, 
and cure of these diseases. “Public Pressure 
Hinders Work of VD Eradication” challenges 
responsible individuals to remember their com- 
munity obligations and prods community lead- 
ers to aid in public enlightenment. “VD in 
Children and Youth” describes venereal dis- 
ease and its control problems, particularly as 
This 32-page booklet 


contains advanced information for discussion 


related to teenagers. 


leaders and writers. 

For further information or to be placed on a 
mailing list for announcements or samples of 
new materials write to William J. Brown, M.D., 
Chief, Venereal Disease Branch, Communi- 
cable Disease Center, Public Health Service, 
Atlanta 22, Ga. 
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Public 
Health 
in 
Ohio 


Growth Pattern in Health Work 


The increased pace and rapid growth 
of public health activities in Ohio 
§ follow a pattern which can be di- 

Y vided into three categories: a new 
and vigorous attack on some old problems 
which have long been neglected; an attack on 
some new aspects of old problems; and an at- 
tack on totally new problems. 

In the first category is the new public health 
program for alcoholism. There are an esti- 
mated 200,000 alcoholics in Ohio today who, 
together with their families, may represent as 
high as 10 percent of the total population. <A1- 
coholics can be helped. Previous programs for 
the most part were geared to helping those in 
the final stages of their illness after personal 
disintegration and family disruption had be- 








Based on a paper by Ralph E. Dwork, M.D., 
M.P.H., director of the Ohio Department of Health. 
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The effect of culture and so- 
ciety upon public health and 
the pattern of increased pace 
and rapid growth of activities 
in public health work are two 
related subjects covered at the 
May 19, 1960, meeting of the 
Ohio Public Health Associa- 
tion. We present two papers 
on these topics, one showing 
where and how culture and 
society and public health meet; 
the other pointing up today’s 
challenges to public health and 
how they may be faced. 


come critical. The goal of our present program 
encompasses the preventive aspects of reaching 
and helping them in the early stages. 

Expansion of our chronic disease and geri- 
atrics program also comes under this category. 
We have been concentrating on the maladies of 
the younger years. Ironically, as we become 
more successful in these endeavors our problem 
of the aged increases. There is need to step up 
our efforts against the chronic diseases, and we 
should continue them in the hope that the re- 
sult will compare favorably with our success in 
the field of communicable diseases. 

In neglected older problems toward which 
new programs are geared might be included 
the licensing and inspection of nursing homes, 
recently transferred to the Ohio State Depart- 
ment of Health from other departments, and 
the inspection and licensing of general 
hospitals. 

In the second category, new aspects of old 
problems, would fall, for example, “hot strains” 
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of staphylococcal infection. Because of the 
impressive early effects of the antibiotics on 
pathogenic bacteria, we let down our guard 
and became too complacent. Now realizing 
some limitations of these medications, we are 
gaining new respect for established antiseptic 
techniques. 

There are in Ohio sources of some as yet 
unclassified mycobacteria which cause a tuber- 
culosis-like disease and are resistant to the 
chemotherapy that is effective with the tubercle 
bacillus. Though not serious enough for alarm, 
the infection is of sufficient importance for us to 
be on the alert. We are concentrating on im- 
proved laboratory and diagnostic techniques 
which will permit better evaluation of the 
situation and assure preventive steps against the 
disease. 

The old question of food sanitation appears 
in a new guise in food vending machines. The 
State’s new program for their licensing and in- 
spection uses much the same methods as for- 
merly except that we now have to probe into the 
machines rather than under counters and into 
backrooms. 

Many of the problems in the third category 
are man made, nonexistent or unrecognized a 
few years ago: air pollution, radiation, and the 
explosive spreading of urban populations into 
small units scattered across the countryside. 

The pouring of all kinds of material into the 
atmosphere is making a chemical monstrosity 
of the air we breathe. Part of our attack 
against this hazard is an elaborate new labora- 
tory in the State health department which will 
be available to assist local areas in air pollution 
surveys. State technicians will help train local 
personnel, thereby enabling them to continue the 
observations. Regulation of air pollution is 
primarily a local activity in which the State 
can assist. 

Supervision of the diagnostic, therapeutic, 
and industrial use of radium and X-ray is rela- 
tively new in the field of public health. It is 
estimated there are 10,000 medical and dental 
users of X-rays in Ohio, at least 250 industrial 
and medical users of radioisotopes, and ap- 
proximately 200 industrial users of X-ray and 
other radiation devices, not including AEC 
units and nuclear power reactors, which are ex- 
pected to increase in number. To these have 
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been added the newer types of radiation hazards 


born of the atomic age. This combination of 
the new and old has brought about the need for 
public health protective measures, 

The health department of a neighboring State 
has 58 men assigned to its radiation program, 
and these could adequately inspect only 1,500 
X-ray units a year. On that basis it would 
take more than 400 employees to check annually 
all units in Ohio. Obviously, this is impossible. 
We must look to local health departments to 
help us take on this new task and we, in turn, 
will help them to assist us. 

Despite many advantages, the suburban 
spread has emerged as a challenge to public 
health. Food and water supply, sewers, and 
waste disposal are among the new aspects of 
environmental sanitation for which we are 
seeking a solution. Transportation and com- 
munication difficulties are added to those of 
medical care, emergency treatment, and clinical 
and hospital services, all of which are more 
easily solved in metropolitan areas. 

Though the new suburban life undoubtedly 
provides an emotionally healthful one, enabling 
people as it does to get away from the polluted 
atmosphere, noise, traffic hazards, and other 
tribulations of urban living, public health de- 
partments must be on their toes to keep the 
scales favorably balanced and not let the ad- 
vantages become lost under an accumulation of 
liabilities. 

The responsibilities and activities in public 
health I have cited are by no means complete 
and inclusive, but only examples of the definite 
growth pattern. All of us in the public health 
field stand to gain by working together, and 
professional organizations such as our own Ohio 
Public Health Association give us individual 
and united strength for the new tasks ahead. 


Culture, Society, and Health 


Three general areas in which varia- 
bles of society and culture and public 
health meet are disease and health; 
institutions, agencies, procedures, 
and personnel; and behavior, attitudes, and 
values (7). 

Virtually all mass disease has social and cul- 
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tural correlates, that is, has to do in part 
with the way people behave, think, and adjust. 
Further, the means developed by society for the 
control of disease and promotion of health—as 
well as what people think and do about health 
and programs designed to promote public 
health—are profoundly immersed in social and 
cultural factors. 

Each of these general areas is illustrated in 
the following examples. 


Work Simplification 


Local heart associations have sponsored 
classes to teach housewives with cardiovascular 
and other disabling conditions how to simplify 
their domestic work. The work-simplification 
principles were worked out by Mrs. Frank B. 
Gilbreth, wife of the co-author of “Cheaper by 
the Dozen.” Several years ago, I was asked to 
help evaluate a series of such classes in the Bos- 
ton area. The evaluation consisted of asking 
the women who had attended the classes, some 
weeks after the series had ended, what they 
thought of the classes, whether they had applied 
any of the principles of work simplification; if 
so, with what results, and if not, why not. The 
findings gained from interviews were extremely 
variable. A few women had apparently gained 
and applied a good deal; they had modified 
many operations in kitchen, laundry, and gen- 
eral housekeeping. Some women had appar- 
ently gained nothing; at any rate, they had not 
altered their domestic routines appreciably. 
Others fell in-between, but mainly toward the 
extreme of the least gain. It seemed, on first 
analysis, that the highly uneven and, on the 
whole, not very encouraging results of the 
classes might be due simply to fortuitous indi- 
vidual differences. 

Whether or not this conclusion is warranted, 
these uneven results indicate that studies of the 
cultural patterning and meaning of housework 
are needed before such teaching can be maxi- 
mally effective. For instance, at what points 
for women of different backgrounds do cleaning 
the kitchen, doing laundry, making beds, pre- 





Based on a paper by Edward Wellin, Ph.D., direc- 
tor, behavioral sciences activities, American Public 
Health Association. 
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paring various foods, and the like, begin and 
end? What variations occur in “cut-off” points 
between one activity and another? By what 
systems of domestic priorities do women of dif- 
ferent groups abide? What is housework, as 
viewed by different groups? 


Staphylococcal Infections 


Staphylococcal infection in hospitals has be- 
come important as a public health matter. Tib- 
bitts, Demerath, and Wessen (2) point out that 
there are some well-known and some overlooked 
social and cultural correlates of hospital-borne 
staphylococcal infection, 

It is known that the staphylococcus is normal 
to the flora of man and is found on the skin, in 
nasopharyngeal passages, and in the gastro- 
intestinal tract. It appears that staphylococcus 
may be transmissible by ventilation systems as 
well as by personal contact. Only under certain 
circumstances, possibly host determined, is it 
pathogenic. Many strains have been identified, 
most of which can produce disease when the 
host’s defenses are lowered. Some strains have 
acquired resistance to antibiotics; these strains 
are isolated most frequently in outbreaks. The 
organism is characterized by a very large gene 
pool and hence is highly variable biochemically. 
New variants constantly are emerging. 

The widespread distribution of the staphy- 
lococcal organism and the fact that not all those 
exposed to it acquire the disease invite compari- 
son with the tubercle bacillus, which is also 
ubiquitous but does not have the same effect on 
all those exposed to it. 

Here is an opportunity for sociologists to col- 
laborate with epidemiologists. Pertinent social 

variables include demographic characteristics 
of the affected population and incidence in the 
social space of family, community, or hospital, 
with consideration being given to positions, 
quality of the social relations, hygienic prac- 
tices, and values and attitudes of individuals or 
social categories which are affected. Because 
of the ubiquitous character of the organism, it 
might be highly profitable to study within social 
groups differences between individuals who are 
and are not stricken, given common exposure, 
as nearly as this can be determined. 

There is need to explore differing perceptions 
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of the staphylococcal problem between nurses 
and physicians, surgeons and nonsurgeons, and 
administrators, supervisors, and others in hos- 
pital organizations. These might pertain to the 
sources-of-control ideas, the kind of control 
measures considered and adopted by hospital 
administrators, and the likely sources and 
mechanisms of infection. It might be revealing 
to explore the relation toe infection rates of 
structures of authority and influence or of the 
correspondence between formal and informal 
patterns of communication. The effectiveness 
of a hospital committee on infections could be 
studied in relation to the composition of the 
committee. 


New Issues in Fluoridation 


In 1945, the water of Newburgh, N.Y., was 
fluoridated and that of Kingston, N.Y., left 
unfluoridated. Ten years later, Dr. D. B. Ast 
and colleagues published definitive reports 
which demonstrated that all children through 
16 years of age in Newburgh had remarkably 
lower DMF ratios than children of Kingston. 
Children exposed to fluoridated water from 
birth had almost 60 percent fewer decayed, 
missing, and filled teeth than their Kingston 
counterparts, and children who had been ex- 
posed to fluorides from age 6 had 40 percent 
fewer DMF teeth than the controls, 

But Newburgh children varied among them- 
selves in regard to DMF ratios. What ac- 
counted for this variation? Of course, we know 
that a series of individuals exposed to the same 
stimulus will vary in reaction to it. But the 
prior question is: Were they all equally ex- 
posed to the same stimulus? Although the tap- 
water in each Newburgh residence was 
presumably equally fluoridated, the question we 
cannot answer is whether all children got equal 
doses and equal frequencies of dosage of the 
fluoridated water. The likelihood is that just 
as people vary in other behaviors, they vary in 
patterns and frequencies of water intake. 

Now consider the implications of another 
study. This was an investigation in Contra 
Costa County, Calif., carried out in 1953-54 
and reported by Donald J. Galagan and col- 
leagues in the June 1957 issue of Public Health 
Reports. They investigated the fluid intakes 
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generally and water intakes specifically of 
children from under 1 year to 10 years of age. 
The study sampled an entire year and its cli- 
matic changes. On water intake, measuring 
ounces of water per day per pound of body 
weight, the means for each sex and for age 
groups within each sex varied somewhat, but 
generally in an orderly way. The standard 
deviations, however, varied so much that there 
were obviously considerable differences in the 
range of water intakes. The mean intakes of all 
boys of one age compared with the means for 
other ages and with girls certainly told us some- 
thing. But the mean is a measure of central 
tendency ; it does not tell much about the spread. 
The spread, or standard deviation, was so great 
that it was obvious that some children were 
drinking more than the average amount of 
water for their ages and body weights, and 
others were drinking less. 

Putting both studies together, that of King- 
ston-Newburgh on fluoridation experience and 
that of Contra Costa County on water intake by 
children, a new question is posed. Is there a 
relationship between variations in dental caries 
in a child population receiving fluoridated 
water and variations in water intake? In other 
words, if you lead the child to fluoridated water, 
are you sure that he will drink, and do you 
really know how much he will drink ? 

How much water, as distinct from fluids in 
which fluoridated water is not present, do 
children of different social classes, ages, and of 
each sex consume? Some communities have re- 
cently instituted fluoridation of water supplies 
and others will do so in the future. We need 
studies, particularly in these communities, 
which relate water-intake patterns to dental 
status following fluoridation. Social groups in 
the community differ in food habits, health at- 
titudes, and other things; it would be rather 
surprising if they did not differ in regard to 
water intake. 
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Family Group Therapy 


To find an adequate treatment method for 
the disturbed adolescent is one of the major 
problems in psychotherapy. Conducting ther- 
apy with this age group has been so difficult 
that many have said we should not try to treat 
adolescents, and that when a child has reached 
10 or 11 years of age we should modify his situ- 
ation but postpone the attempt to do psycho- 
therapy with him until he becomes an adult. 

It is not through lack of trying psychother- 
apy that we have failed with children in this 
developmental stage. Psychoanalysis, which 
has had notable success in a few reported cases, 
has not proved, in general, a very useful method 
for this age. In most instances the ambiva- 
lence of the adolescent toward the therapist as 
toward all adults has made it difficult for the 
therapist to establish and maintain a therapeu- 
tic relationship within which the adolescent 
could examine his own difficulties and learn to 
adapt in new ways. The modifications of psy- 
choanalysis in which the therapist has become 
more directive, more of a reality figure for the 
patient, have been reported to be more effective. 
But apparently the success has not been suffi- 
cient to encourage widespread adoption of this 
approach. Therapy with groups of adoles- 
cents, which has been utilized more and more 
commonly of late, has been advocated as a ther- 
apy of choice for their age. Complementary 
groups composed of the parents of adolescents 


have been urged as desirable supplements to the 
adolescent groups. These and similar ap- 
proaches have not filled the need for effective 
therapeutic method, for in many cases the re- 
sults they have produced have been less than 
gratifying. 

It was against this background of some ur- 
gency that the method of treatment called 
“family group therapy” was developed. 

Family group therapy is an effort to effect 
behavioral and attitudinal changes within a 
total family through a series of conferences 
attended by the parents, the children 9 years 
of age and older, and the therapist. In most 
instances the conferences are initiated through 
referral of a child who is disturbed, but from 
the beginning the therapeutic goals are family- 
centered rather than child-centered. The pri- 
mary intent of the therapist is to accomplish 
a modification of the functioning and structure 
of the family as a group. It is assumed that 
as a consequence modifications will be effec- 
tuated secondarily in the situation of individ- 
uals within the family. The method of the 
therapy emerges, then, from the one basic as- 
sumption differentiating it from individual 
therapy: the family is the unit to be treated. 

It is important to stress that in this method 
the family is not regarded as an assembly of 
individuals, but is recognized as a biological 
and social unit. One must keep in mind that 





Public Health Monograph No. 64 


Family Group Therapy. By John Elderkin Bell. 
Public Health Monograph No. 64 (PHS Pub. No. 
826), 52 pages. U.S. Government Printing Office, 
Washington, D.C., 1961, price 35 cents. 


The accompanying text presents the basis for fam- 
ily group therapy which is described in detail in Pub- 
lic Health Monograph No. 64, published concur- 
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here no child or parent is under treatment as 
an individual. Whereas in individual ther- 
apy the emphasis is on the unique person, in 
family therapy specific attention to the individ- 
ual as an individual is to be avoided as much 
as possible. The problem for which the family 
is accepted for treatment is to be thought of 
as a problem of the family, not as a problem of 
the child. Those who are accustomed to indi- 
vidual therapy may find the shift to emphasis 
on the family as a unit a difficult change in 
orientation. 

Specifically, emphasis on the family means 
that the problem for which the family comes 
to treatment must be accepted not as the symp- 
tom of an individual’s disturbance but as a 
symptom of disrupted relationships in the fam- 
ily. The hypothesis that lies behind the therapy 
for both child and parent in the traditional 
clinic, namely, that where there is a disturbed 
child there are disturbed parents, is reinter- 
preted. The hypothesis is now made that 
where there is a disturbed child there is a 
disturbed family. This leads to a series of 
theoretical consequences culminating in the con- 
clusion that all members of the family contrib- 
ute to the disturbance. Whereas etiologically 
it may be true that the parents were disturbed 
first, in the present they are not judged indi- 
vidually as either more or less responsible for 
the disturbance than others in the family. 
Thus it is not important to try to decide 
whether this parent is good or that parent is 
bad. What each parent and each child may 
be is the result of the family totality. It is 
no more useful to say the parents are respon- 
sible for the child’s difficulties than to say the 
child is responsible for the parents’ problems. 
To continue to think in traditional terms will 
handicap the therapist, who must learn to 
think of the family as an organic unit. 

Functionally, then, the symptom is thought 
of as the product of a disruption in family 
interaction, most usually a breakdown in intra- 
family communication, and not as the product 
of intrapsychic conflicts. From this point of 
view conflicts within the individual become the 
end results rather than the causes of disturb- 
ance. The normal interpretation of what is 
symptomatic is thus modifed. 
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A further implication of the basic assump- 
tion relates to the goals of the therapy. The 
goals may represeut the values of the therapist, 
but it is more likely that they emerge primarily 
from the matrix of cultural norms established 
within the subculture of which the individual 


problem family is a part. Consciously the 
therapist seeks to improve the means by which 
interaction may take place within the family. 
This is at least a twofold process: first, of re- 
leasing the respective members of the family 
from inhibition about the expression of feel- 
ings, wishes, ideals, goals, and values, and 
second, of developing new forms of expression 
to channel the interpersonal communication. 
To increase spontaneity is only one side of the 
picture; the other is to pattern the more spon- 
taneous activities so that the perpetuation of 
activities that are helpful to the family’s pur- 
poses is facilitated and the change of interac- 
tions that may retard the needed growth of 
family life is accomplished. We can say, then, 
that both release and discipline are goals of the 
therapy. 

A further goal of the therapy is to make the 
family conscious of the roles that the various 
members play in relation to one another. It 
might be expected that changing these roles 
would be a major aim, but that is not neces- 
sarily so. Many of the forms of behavior that 
grow out of the roles appropriated by the mem- 
bers of the family are desirable to the family 
and to the individuals in the family, who must 
retain the option of continuing or discarding 
these roles. 

A third goal is to demonstrate to the family 
its essential unity and thus the mutual inter- 
dependence of each with the other and with the 
family as a whole. The strength of the co- 
hesive forces within most families makes it seem 
natural to both the parents and the children 
that the family should examine its status and 
rethink its fortunes in the family therapy con- 
ferences. In spite of the tacit recognition of 
these bonds, the members of a disturbed family 
are more likely to be aware of the divisions, the 
tensions, and the hostilities they experience with 
one another and of their symptomatic expres- 
sion. In the course of the therapy there is a 
reaffirmation of the meaning of the family to 
each. 
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